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Po6ot 
Ha pa6oTe 

M Ha BOMHe 

B Mapre 2014 ro^a b MocKBe npouuno j2,sa co6biTM9i, 
CB9i3aHHbix c podoraMM. Cnanana cocronnacb MexjoyHa- 
pofiHan KOH(pepeHu,M9i «Skolkovo Robotics», Ha Koropofi 
opraHi/i3aropbi nonbirariMCb codparb npencjaBWTenei/i 
Hav\6onee aKTi/iBHbix OTenecTBeHHbix koji/igktmbob, 3a- 
HBTbix co3jo,ahMeM podoTOB. A noroM b paMKax noAro- 
tobki/i npep,CT09\uxe\A b i/iione b EKarepw-idypre BbiCTaBKi/i 
«l/lHHonpoM. l/lHTenneKTyanbHan npoMbiLUfieHHOCTb» 
npoLuna npecc-KOHcpepeHuut? «HoBan \AHp,ycjp\AanbHan 
cpejo,a», na KOTopofi, e nacTHOCTM, Bbicryni/m m\ah\actp 
npoMbiuiJieHHOCTM 1/1 ToproB/ii/i P0 JJ.B.MaHrypoB. Oh 
OTMemn, hto pyKOBopynenew Mi/iHi/iCTopcTBa Bonnyei 
cepbe3Hbifi nepeKOC b noroKax iAHBecT\Au,\A\/\ e npoMbinj- 
neHHOcm. 06pa6aTbiBaK)Lune ojpacnw na\oi 25% BBfl, 
a nonynatOT nwwb 3% MHBecTi/iu,i/ifi, p,o6b\Ba\oiuy\e c 8% 
BBfl — Bee 20%. 3to Be^er k p,erpap,au,\A\A odpadarbi- 
Baiomefi npoMbimneHHOCTi/i. \AcnpaB\ATb nonoxeHMe 
noMOxer npuHZTue 3aKona «0 npoMbiLuneHHofi nonwrw- 
Ke» (KOTopbifi, Kcram, MHori/ie cneu,wanviCTbi xpyr yxe 
donee 20/ier). Pe3ynbTaroM ero aojdkho crarb Kappy\- 
Ha/ibHoe o6HOBneHi/ie o6pa6aTb\Ba\ouxev\ npoMbiuj/ieH- 

HOCTI/I C \ACnOHb30BaH\AeM HOBOl/l TeXHI/IKI/l, B HaCTHOCTM 

noBbiLueHue ypoBHn Mexan\A3au,\Av\. I/Ihumi/i c/iOBaMM — 
noBceMecTHoe BHep,peHi/ie po6otob. no BbicrynneHmM 
ynacTHMOB ppyx BeceHHux KOH<fiepeHu,nfi Marepnan \A3 
coBpeMeHHoro mm pa po6otob noflroTOBun Ham cneu,i/i- 
anbHbiti KoppecnoHfleHT CM . Kois/iapoe. 



CoeeTCKiiM po6oT 

HaHHeM c HeBbiAyMaHHOM hctopmm. ByAynn CTyAeHTOM TpeTbero 
Kypca MMCwCa, a bo Bpeivm neiHev\ npaKTMKM pa6oTa/i Ha 3MJ1e 
i/i3ynaji BXMByio, KaK npoxoAUT TepMoxuMMnecKaa o6pa6oTKa 
AeTa/ieM. M BecbMecsiu3ai-MMajicfl HMTpou.eMGHTau.neM! AOTa/ib 
HecKO/ibKO nacoB o6xnraK)T b neni/i b aTMOC^epe a30Ta m Ha ee 
noBepxHOCTM o6pa3yeTC5i TBepAbifi cjiom, o6oraLu,eHHbiM Kap6o- 
HMTpMAaMM. Pa6oTa 6bma He oco6eHHO i/iHTe/uieKTya/ibHafl. Pa3 
b no/inaca M3 nenn Bbino/i3aji iioaaoh o6pa6oTaHHbix AeTa/ieM, 
mx Ha ao 6bmo BbiHyTb, nepecTaBMTb b APyroM noAAOH (oh ot- 
npaB/iHjicfl b u,ex c6opkm) m 3arpy3MTb b nenb HOBbie ReiaruA, 
KOTopbie npnBe3/in M3 TOKapHoro uexa. Ha Bonpoc: «A nero 6bi 
He nocTaBMTb Ha 3-to Hexmpoe Ae/io po6oia?» HananbHHK CMeHbi 
He3aAyMbiBaflCbOTBeTM^: «Po6ot ctomt A^csiTb TbicflH py6/ieM, 
a Tbi cto rmTbAecflT b Mec^u, Te6a AeuieB/ie coAepxaTb». 

Ha caMOM Ae/ie stot npocTOM pacneT 6bm HeBepeH b KopHe: k 
TOMy BpeivieHM mockbhhm Ha 3aBOA He lujim, npeAnoHmafl /im6o 
3aHMMaTbca TBopnecTBOM 3a 120 mshsscobckmx py6/ieM, jim6o 
pa6oTaTb 3a ropa3AO 6onbLune Aenbrn. A Ha 3aBOA npnxoAn/iocb 
npnB03MTb pa6oHnx CHanana M3 Aa/ibHMx yro/iKOB eBponeMCKOM 
Poccmm, noTOM M3 BbeTHaivia, a k Hana/iy nepecipoMKM — m bo- 
Bce y36eKCKnx noAPOCTKOB. KaK M3BecTHO, 3M/1 b pbiHOHHyio 
3K0H0MHKy He Brmcajicfl, v\ Tenepb Ha ero Tepp mo pi/in ctoat 




xM/ibie KOMn/ieKCbi. A bot po6oTbi no3BO/in^n 6bi peLUMTb npo- 
6/ieiviy c Ha6opoM pa6oneM cn/ibi m npMB^enb MecTHbix xme/ieM 

C MX BblCOKMM ypOBHeM 06pa30BaHMfl A/IH 06CJiyXMBaHMfl OHblX. 

M KaK 3HaTb, MOxeT 6biTb, He OKa3a/iacb 6bi CTO/ib nena/ibHOM 
cyAb6a nepBeHua OTenecTBeHHoro aBTonpoivia. Bo bc^kom 
c/iynae, cneunajincTbi OTMenaKDT, hto y /iMAepoB po6oTM3aunM 
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B Poccuu (eeepxy) npednoAaeaemcn dypmiu poem nopmpedjienuR npoMMiwienHbix 
podomoe, npaeda, cnumawm ux e uimyicax. AeMupe (enmy) — m cmojib dypHbiu, ho 
3amo ebipaweHHbiu e mucmax wmyic. Cepbie cmojiftum — npozonoz 

— Enoi-MH n IOxhom KopGM — CTapeHne HacG/iGHMH, a CTa/io 

6blTb, Heo6xOAHMOCTb 3aMeHbl Bbl6blBaK)U4MX 1/13 npOM3BOflCTBa 
JlfOfleM CJiyXMT BaXHbIM (J)aKTOpOM pa3BMTMfl aBTOMaTM3aU,MM. 

BnponeM, bmaghmg CTyfleHTa-npaKTMKaHTa HGCKO/ibKO pac- 

XOAHTCa C BMAGHMGM CBepxy. B COOTBGTCTBMM C A^PSKTMBHblMM 

AOKyMGHTaMM, KI1CC m coBeTCKoe npaBMTe/ibCTBO BceiviepHO 

3a60TMJlMCb O pa3BMTMM po60TOTGXH 1/1 KM . B n/iaH flGC^TOM nfl- 

Ti/i/iGTKM, npMHATbiM b 1976 roAy Ha XXV cbG3AG napTMM, 6bmn 

BKJllOHGHbl T3KI/1G Tpe60BahMfl: npMCTynMTb K npOMblLU/lGHHOMy 

npon3BOACTBy npn6opoB m ycTpoMCTB nporpaMMHoro ynpaB- 
JlGHI/lfl aBTOMaTMHGCKMMM MaHMnyrmTopaMM ; opraHM30BaTb 
CGpi/IMHOG npOM3BOACTBO aBTOMaTI/lHGCKMX MaHMny/lflTOpOB C 

nporpaMMHbiM ynpaB/iGHMGM; noBbiCMTb MGxaHM3au,Mio m aBTO- 

MaTI/13ai_l,l/lK) T51>KG/10rO (()M3MHGCKOrO M MOHOTOHHOrO TpyAa; C03- 

AaTb onGpGxatOLAUM BbinycK CTaHKOB c HMcnoBbiM nporpaMMHbiM 
ynpaB/iGHi/iGM (Hny). 3tm MGpbi, bmammo, OKa3a/iMCb biiojihg 

AGMCTBGHHbIMM, nOCKOJlbKy B MaTGpMa/iaX CJlGAyK)LU,6rO XXVI 

c"bG3Aa, HaMGTMBLUGro n/iaHbi Ha 1981 — 1986 roAbi m Ha nGpi/iOA 
AO 1990 roAa, BnGpBbiG noflBmiocb cjiobo «po6ot»: pa3BMTb m 

06GCn6HI/ITb Ha OCHOBG AOCTMXGHMM HayKl/1 l/l TGXHI/1KI/I LUMpOKOG 
npMMGHGHMG aBTOMaTl/IHGCKl/IX MaHMny/ISTTOpOB (po60TOB); C03- 
AaTb aBTOMaTM3MpOBaHHblG U,GXa l/l 3aBOAbi; C03AaTb MHOrOCj)yHK- 

UMOHa/ibHOG MaLiii/iHbi i/i o6opyAOBaHi/iG, nGpGHaCTpai/lBaGMOG 

npM CMGHG TGXHOnOrMHGCKMX npOU,GCCOB, BMAOB BbinyCKaGMOM 
npOAyKU.HH M npOM3BOACTBG pa60T; CyLAGCTBGHHO yBGJlMHMTb 

npon3BOACTBO aBTOMaTi/131/ipoBaHHbix Maiui/iH c nporpaMMHbiM 

ynpaB/IGHI/IGM, n03BO/miOLU,HX CHMXaTb npMMGHGHMG TflXGJIOrO 
pyHHOrO M MOHOTOHHOrO TpyAa, OC06GHHO B THXGJlblX M BpGAHblX 
AJ1« HG/lOBGKa yCJlOBMHX. 

BOHTO 3TM pGLUGHMfl BblJIMJIMCb, BMAHO M3 A^HHblX CTaTMCTMKM. 

TaK, b ncpMOA c 1977 no 1984 toa npoM3BOACTBO CTaHKOB c HflY 

BbipOCJ10C6,3AO 10,5TblCflHM LUTyK B TOA- npOMblLUJlGHHblG po6o- 
Tbl B GXGrOAHOM CnpaBOHHMKG «CCCP M COKD3HblG pGCny6/lMKM» 

BnGpBbiG ynoM^HyTbi b 1982 roAy- BbinycK aBTOMaTMHGCKMx Ma- 

HMny/l^TOpOB (p060T0B) BTOM rOAy COCTaBMJl 5,4TblCflHM LJJTyK, M3 

hmx b PCOCP — 3,4 TbicflHM LUTyK. B 1985 roAy BbinycK yxc npc- 

BblCMJl 15 TbICflH (9 TbICflH B PCOCP). (IpM 3T0M B 1984 fOAy CnG- 



HAYKA M OBUHECTBO 



UMa/lbHO OTMGHGHO, HTO C03AaHO 75 06pa3U,0B0-n0Ka3aTGJ1bHblX 
ynaCTKOB M U.6X0B C MCnOJlb30BaHM6M npOMblLU/lGHHblX po6otob, 

tag AOJi>KHbi 6bi/iM o6ynaTbc^ coTpyAHMKM APyrMx npGAnpM^TMM. 
Cpa6oTa/ia jim 3Ta magh, hg OHGHb noHHTHO. HMCTOTy skc- 

nGpMMGHTa no BHGAPGHMK) P060TOB B Ma/10 BOCnpMMMHMBOG K 
HOBaU,M51M n/iaHOBOG X03HMCTBO npM HM3KOM CTOMMOCTM pa60HGM 

CM/ibi HapyniM/iM rp^HyBUJMG hgpg3 napy jigt ycKopGHMG c ncpo- 

CTpOMKOM, AeMOKpaTM3aU,MGM M CMCTGMHbIM KpM3MCOM. HOBbIG 
X03«GBa COBGTCKMX npOM3BOACTB 3HaHMTGJlbHyK) HaCTb o6opyAO- 
BaHMfl nopG3a/lM Ha MGTa/inO/lOM 3a HGHaA06HOCTbKD npOM3BO- 

Ammom Ha hmx npoAyKUMM b pbiHOHHbix yc/iOBM^x. TaKaa cyAb6a 
nocTMma m mockobckmm 3aBOA no npoM3BOACTBy npoMbiw/iGHHbix 
Po6otob b paMOHG mgtpo «Ka/iyxcKafl», Ha ctpomkg KOToporo 
aBTop stmx ctpok OAHaxAbi pa6oTa/i BO BpGMfl Cy660THMKa, — 

TGnGpb Ha GrO MGCTG TOprOBbIM KOMn/lGKC. HGyAMBMTGJlbHO, HTO, 
no ASHHblM MGXAyHapOAHOM Cf)GAGpaUMM po6ototgxhmkm, B 2012 
roAy b PO 6bmo npoAaHO hgmhopmm 6ojigg 400 npoMbiuj/iGHHbix 

P060TOB, a B 2014-M OXMAaGTCfl 4>aHTaCTMHGCKMM POCT AO nOHTM 

1300 po6otob b toa (Pmc. 1 ); npMMGpHO CTO/ibKO Hham« 3aKynM/ia 
B2012roAy. 

A KaK o6ctomt A6J10 b MMpG? B tom xg 2012 roAy 6bmo npoAaHO 

160 TbICflH npOMblLU/lGHHblX po60TOB, MMHMMyM XG 3a nOCJIGAHMG 
20 ^GT npMUJG/lCfl Ha KpM3MCHblM 2009-M! 60 TblCS^H LUTyK. flo- 

CKO/ibKy 3aAO/iro ao KpM3Mca, b 1994 roAy, 6bmo npoAaHO oko/io 
70 Tbic^H po6otob, no/iynaGTCH, hto CCCP Ha C03AaHHbix k 1985 
roAy MOUj,HOCTax Mor 6bi o6GcnGHMTb n^Tyio nacTb MMpOBoro 
pblHKa npOMblUJ/lGHHblX MaHMny/i^TopoB. 

ripoc|)eccMM po6otob 

BGpHGMCfl, BnpOHGM, K MMpOBOM npaKTMKG, O KOTOpOM Ha npGCC- 

KOH(t)GpGHu,MM «HoBafl MHAycTpMa/ibHaji cpGAa^ paccKa3a^ 
AOKTop AHAPGac BaMGp, AnpeKTop nop MapKGTMHry hgmgu,kom 

KOMnaHMM «Kuka» — 3T0 OAMH M3 ^magpob B C03AaHMM npOMblLU- 
JlGHHblX P060TOB, KaK U.G/1MKOM, TaK M BMAG OTAG/lbHblX y3^0B K 
HMM. riO COBMGCTMTGJlbCTBy AOKTOp BaMGp — npGACGASTG/lb 
KOMMTGTa nOCTaBU^MKOB po60TOB B MGXAyHapOAHOM Cf)GAGpaLI,MM 

Po6ototgxhmkm, KOTopaa cpgam npoHGro 3aHMMaGTCSR c6opoM 

CT3TMCTMKM no npOM3BOACTBy M MCnOJlb30BaHMKD po60TOB. Co- 

rnacHOGro AQHHbiM, c 2010 roAa magt 6biCTpbiM nocTKpM3MCHbiM 

POCT npOAaX npOMblUJ^GHHblX po6otob (pmc. 1 ). B HMCJIG npMHMH 

— ynyHUJGHHOG KanGCTBO nporpaMMHoro o6GcnGHGHMfl, kotopog 
o6^GrnaGT HanaAKy, 6biCTpoG bk^kdhghmg b npoMbiuj/iGHHbiM 

npOU,GCC, TM6KOCTb B nGpGHa/iaAKG, rapaHTMpOBaHHOG KaHGCTBO 
npOAyKU,MM, a TaKXG BblMTpblUJ B CTOMMOCTM. H6MaJ10Ba>KHblM 

c()aKTop — yjiynujGHMG ycnoBMM TpyAa pa6oTHMKOB. «Po6oTbi 

C03ASKDT AeiUGBblG npOAYKTbl, nOSTOMy OHM HG yHMHTOXaKDT 

pa6oHMG MGCTa, ho 6/iaroAap^ noBbiujGHMio o6"bGMa npoAax 
co3AaiOT mx. A BbiCBo6oxAaiouj l MGCfl TpyAOBbiG pGcypcbi nGpo- 
pacnpGAe/iflKDTCH no APyrMM cGKTopaM skohommkm. CyMMapHOG 

XG 6/iarOCOCTOflHMG 06uj,GCTBa paCTGT» — TaKOBa OCHOBHafl MAGfl 

AOKTopa BaMGpa. 
BonbuJG Bccro po6otob Mcno/ib3yiOT b A3mm — TyAa yxoA^T 

npMMGpHO nO/IOBMHa HOBblX M3A6/IMM. HyTb 60/lbUJG HGTBGpTM 

OKa3biBaGTca b 3anaAHOM EBponG, nyTb MGHbUJG — b o6gmx 
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EoAbiue eceeo podomoe e 2012 eody mpyduAocb e aemoModwibHOu npo- 
MbimAeHHOcmu,npmeMAudepoMOKa30AacbHnoHm:HaHUMHeMpucyHKe 
Aeebiu cmoAden 03Hanaem KOJimecmeo podomoe Ha decnmb mbicnn 
pa6oniHUKoe e aemoModuAbnou npoMbiiwieHHoaimu, a npaebiu — eo ecex 
ocmoAbHbix ompacAHX 

AiviepMKax. CTpaHbi U,GHTpa/ibHOM m Boctohhom EBponbi (to ecTb 
6biBLune ynacTHMKM cou,Ma/iMCTMHecKoro pa3Ae/iei-Mfl TpyAa) 
CM/ibHO OTCTatOT ot 3anaAHoi/i EBponbi — noKynKM po6otob y 

HMX B AGCflTb pa3 MeHbllie: npi/lMGpHO 4 TbICflHM LUTyK npoTMB 
40 TbICflH B 2012 TOAy. YmGCTHO HanOMHMTb, HTO M3 COUCTpaH 

po6oTOTexHMHecKyio npoMbiw/iGHHOCTb aKTi/iBHO ocBaMBana 
Eojirapwfl, KOTopaa b 1985 roAy CTponna n/iaHbi o6omtm OPr no 
BbinycKy HayKOGMKOM npoAyKu.nn. 

rionoBMHy Bcex po6otob npMMGHHiOT b o6pa6oTKe MaTepnanoB, 
KOTopaa BK/itonaGT KaK co6cTBeHHO MGxaHMHGCKyK) o6pa6oTKy 

MJ1M C))OpMOBaHMe n/iaCTMKOBblX M3AG/1MM (6OJI66 nOJIOBMHbl), TaK 

i/i 6bicTpo pacTymi/M ceKTop ynaKOBKi/i m CK/iaACKMx pa6oT. HyTb 

60/lbLUe HGTBGpTM npOMblUJJlGHHblX P060TOB 3aHflTbl CBapOHHbIM 
np0M3B0ACTB0M. Bee 3TM po60Tbl COCpeAOTOHeHbl TTiaBHblM 
06pa30M B aBTOM06n/lbHOM npOMblLLIJlGHHOCTM (pmc. 2). TpeTb 
P060T0B TpyAHTCfl B 3JlGKTp0HH0M npOMblLU/lGHHOCTM, ReCRTaft 

nacTb — b xmmmhgckom m MCTa/uiypir/iHGCKoi/i, HecKO/ibKO npo- 

U.6HT0B B nMLUeBOM. 

B 2012 roAy hmcjio BHOBb ycTaHaB/iMBaeMbix po6otob cocTaB- 
/ihgt b cpeAHGM no Mi/ipy 58 nuyK Ha 10 Tbicsrn pa6oTHMKOB. Ecjim 
B3«Tb 1986 roA, KorAa 6bi/io BbinymGHO 15,1 TbicflHi/i cobgtckmx 
Po6otob, m pa3Ae^MTb mx Ha 118,5 mmjuimohob mmgblumxch TorAa 
pa6oHnx m anyxamMx, to no/iyHMTCfl 12 po6otob Ha 10 TbicflH 

H6J10BGK. 3T0 COOTBGTCTByGT COBpGMGHHOMy ypOBHK) aBTOMa- 

TH3au,MM npon3BOACTBa b rpGu,MM, Typu.nn m no^biiiG. PO Haxo- 
AHTCfl b caMOM KOHU.G cni/icKa CTpaH, McnojibsytOLAMx po6otob B 

npOMblLU/lGHHOCTM! MGXAy MpaHOM H MMJIJIMapAHOM MhAHGM C 



AByMa— TPGM3 LUTyKaMM po60TOB Ha 10TblCflH pa60THMKOB (pMC. 3), 
33MblKaGT XG CnMCOK YKpaMHa. YAHBHTG/lbHO, HTO B KMT3G, C GTO 
AGLU6B0M pa60HGM CM/10M, n/iaHOBblM X03HMCTBOM l/l MI/l/l/lUiapA" 
HbIM HaCG/lGHl/IGM, KOHU,GHTpaU,l/lfl po60TOB BGCbMa BblCOKa — 23 

LUTyKi/i Ha 10 Tbic^H pa6oTHi/iKOB. JImagp xg — KDxHaa KopGfl: 
400 po6otob Ha 10 Tbican hgjiobgk. no o6m,6My HMC/iy po6otob 
BnGpGAH flnoHMa: y hgg 1600 po6otob Ha 10 Tbican pa6oTHMKOB 

B aBTOM06l/IJlbHOM npOMblLU/lGHHOCTM M 200 B Apy™X OTpaCJlflX 

(Pmc. 2). OpaHuym, TcpMaHM^, CLLIA, 1/lTa/iMH, McnaHMa AepxaTCH 

npMMGpHO Ha OAHOM ypOBHG! OKOJIO 1000 po60TOB Ha 10 TbICflH 
HGJIOBGK BaBTOM06MJlbHOM npOMblLU/lGHHOCTM M 50— 100 BAPyrMX 

OTpac/iax. Ben xg nony/iau,Ma npoMbiLu/iGHHbix po6otob AO/ixHa 
b 2015 roAy npGBbiCMTb no/iTopa MM/i/iMOHa urryK. 3aKOHOMGpHO 

B03HMK3GT BOnpOC! GCJ1M po60Tbl yXG CpGAM HaC, KaK C HMMM 

xMTb? Ha Bonpoc OTBGnaGT HOBaa HaynHaa Ancu,Mn/iMHa — po- 

603TMKa, a OAM H M3 GG 3HTy3MaCTOB, flxaHMapKO BGpyAXMO M3 
MHCTMTyTa 3/lGKTpOHMKM M MHXGHGpMM RHn MHCf)OpMaTM3aU,MM 
M TGJIGKOMMyHMKaUMM MTa/lbflHCKOrO HaUMOHa/lbHOrO HayHHoro 
COBGTa, CAG/ia/1 COAGpxaTGJlbHblM AOK/iaA Ha 3Ty TGMy BO BpGMfl 

kohc^gpghumm «Skolkovo Robotics». 

C/iy>Ke6Hbie po6oTbi 

OCHOBHOG BHMM3HMG po603TMKM yAG^5RK)T HG npOMblLU/lGHHblM, 
a C^yXG6HblM po60TaM. llpMHMHa B TOM, HTO nGpBblG BCG-TaKM 
COCpGAOTOHGHbl Ha npOM3BOACTBG, 06pai_l_l,3KDTCfl C HMMM CnGLlM- 

a/ibHO o6ynGHHbiG /iioah, npMHGM caMM po6oTbi, KaK npaBM^o, 

HG nGpGMGLAaiOTCfl B npOCTpaHCTBG, BbinO/lHflKDT OTHOCMTG/lbHO 
HGC/lOXHbIG OnGpaLLMM M rapaHTMpOBaHHO TIMLLIGHbl CB060Abl 

bo/im. QiaBHaa onacHOCTb, McxoA^LAaa ot hmx, — mchg3hobghmg 

pa60HMX MGCT, HTO RHn npOMblLU/lGHHblX p33BMTblX CTpaH CO CTa- 



Hucao npoMbiuuieHHbix podomoe, npuxodninuxcnHa lOmbicmpadortiHUKoe, enpo- 
MbiiwieHHO poieunibix cmpanax cymecmeeHHO eume cpedneeo no Mupoeou dKOHOMwe 
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HAYKA 14 OBLUECTBO 



peKDLMMM Hace/ieHueM, KOTopbie MTaK3aB03m-racTap6ai/iTepoB, 
He oneHb-TO aKTya/ibHO. Bo/iee Toro, mmghho po6oTbi cnoco6Hbi 
crjiaAHTbMexHauMOHajibHbie npo6/ieMbi, nocKO/ibKy coKpamaiOT 
noTpe6HOCTb b npue3xnx pa6onnx. Hto xe KacaeTca 6e3onac- 

HOCTM npM 06lU,GHMM C TaKMMH p060TaMM, TO, AeMCTBMTG/lbHO, 

MaHnny/iflTopbi yxe HecKonbKO pa3 y6nBa/in pa6oHnx, noone 
nero 6bi/in npeAnpMHATbi Mepbi npeAOCTOpoxHOCTM, npensrrcTBy- 
fOLAMe BHe3anHOMy noaB/ieHMK) jikdagm b onacHOM 30He p^aom 

C PO6OTOM: TaKMM 06pa30M, BCe CBOAHTCfl K 06blHH0M TeXHMKe 

6e3onacHOCTn Ha npon3BOACTBe. 

MHoe agjio po6oTbi, KOTopbie xMByT cpeAn n\op,e\A, cnoco6Hbi 
nepeivieLAaTbCfl m Bbino/iHHTb anoxHbie, nopoM couna/ibHbie 
qbyHKUMM. l/lx noKa hto cpaBHi/iTe/ibHO HeMHoro: b 2012 roAy 6bmo 
npOAQHO 16TbiCHH c/iyxe6Hbix po6otob, to ecTbnonyTmu,Mfl npi/i- 
MepHO b AOC^Tb pa3 MeHbiue, neivi y npOMbiiimeHHbix. flBe ochob- 
Hbie nx rpynnbi — BoeHHbie m ce/ibCK0X03flMCTBeHHbie po6oTbi. 

riO AclHHbIM MeXAyHapOAHOM aCCOUMai_l,MM po60TOTeXHMKM, B 

2013—2016 roAax oxMAaeTCH npoAaxa 28 v\ 24,5 TbicaHM Tex v\ 
Apyrux, npuneM ce.nbCK0X03flMCTBeHHbie — sto b ochobhom ao- 
n/ibHbie annapaTbi. BiviecTe ohm cocTaBsrr 55% npeAno/iaraeMbix 
npoAax Bcex anyxe6Hbix po6otob. OcTa/ibHbie xe nbmecocjrr 
KBapTMpbi, npoBep^KDTM HMCT^TTpy6onpoBOAbi, npoioiaAbiBaKDT 
Tpy6onpoBOAbi v\ Ka6enn no Any OKeaHOB, oGanyxMBatOT 6ypo- 
Bbie n/iaTqbopMbi, AOCTaB/iflfOT noKynKM H3 MHTepHeT-Mara3MHOB, 
paccTaB/i^KDT TOBapbi HacK/iaAax, ctpohtm pa3pyiuaK)T 3AaHna, 
pa6oTaiOT xnpypraiviM v\ Aaxe ceKpeTap^MM (cm. «Xmmmkd m 
XM3Hb», 2013, N2 3). 

Bot c 3TMMH anyxe6HbiMM po6oTaMM yxe B03Hi/iKafOT cepbe3- 
Hbie STMHecKne npo6/ieMbi. Hanprnviep, ec/in po6oT-xnpypr ao- 
nycKaeT OLun6Ky, kto AO/ixeH HecTM OTBeTCTBeHHOCTb — caivia 
MauiMHa, ee M3roTOBMTejib, mjim ynpaBrmfOLAMM po6otom ne/io- 
BeK? A ec/iM 6oeBOM po6ot CTupaeT c jiMi_i,a 3eM/iM aopobhkd c 
MnpHbiMM xMTenflMM? rioAo6Horo poAa npo6/ieMbi m AO/ixHa 
pemaTb po6o3TMKa. 

ComacHO onpeAO/ieHMK) BepyAXMO, AaHHOMy eme b 2002 
roAy, po6o3TMKa — npuK/iaAHaa STMKa, npeAMeT kotopom co- 
ctomt b pa3pa6oTKe eAMHbix HayHHbix, Ky/ibrypHbix m TexHi/inecKi/ix 
m h CTpy m e hto b , npMeM/ieMbix a/ia pa3/iMHHbix cou.ua/ibHbix rpynn 
m rpynn BepytomMx. 3tm MHCTpyivieHTbi AO/ixHbi CTMMy/inpoBaTb 
TaKoe pa3BMTne po6oTOTexHMKM, KOTopoe nocnyxMT nporpeccy 
o6mecTBa b u,e/iOM m OTAe/ibHbix ni/iHHOCTeM, a TaKxe noivioxeT 
npeAOTBpaTMTb ncnonb30BaHne po6otob npoTMB He/iOBene- 
CTBa. CTapaHM^MM BepyAXMO b 2004 roAy b CaH-PeMO npouie/i 
nepBbiM MexAyHapoAHbiM cnMno3nyM no po6o3TMKe, m sto Ha- 
npaB/ieHne ceMHac pa3BHBaeTca AOBO/ibHO 3HeprnHH0. 

Tpu pasjiMHuq 

1/13 CJIOB «po60T» M «3TMKa» MOXHO COCTaBMTb, OKa3blBaeTCfl, He 

MeHee Tpex coneTaHMM. nepBoe — co6cTBeHHO po6o3Tw<a: stm- 
necKMe Teopnn, pa3pa6aTbiBaeMbie cooTBeTCTByfOLuefi BeTBbio 
4)mjioco(})mm, KOTopaa M3ynaeT He/iOBenecKMe OTHOLueHM^, no/io- 
xeHMfl Mopa/iM i/i ctpomt KOHu,enu,MM Ao6pa 1/1 3/ia, npaBMfibHoro m 
noxHoro, cnpaBeAnnBOCTi/i m HecnpaBeA/iMBOCTM. Po6o3TMKa — no 
cyTM, npmioxeHne stmkm k nonyneHMio OTBeTOB Ha HOBbie bo- 
npocbi, Bbi3BaHHbie pa3BHTneM po6oTOTexHMKM. OHa noivioraeT 
oco3HaTb cou,nanbHbie, ncnxo/iornHecKMe m npaBOBbie acneKTbi 
npo6neMbi. Bonpocbi xe stm MHoroHMcneHHbi. Hanprnviep, HyxHO 
tim OTHOCMTbca k po6oTy, KaK k xMBOMy cyuj,ecTBy, HaAe/ieHHOMy 

CB060AOM BOJll/l? MOXeT JIM P060T KO TAa - H M 6yAb CTaTb TaKMM, TO 

ecTb, MMeeT/iM TaK Ha3biBaeMbiM KOMn/ieKC IImhokkmo ocHOBaHMH 
A/ifl CBoero ocyLAecTB/ieHMfl? KaKOBa Mepa OTBeTCTBeHHOCTM 
po6oTa m ero pa3pa6oTHMKa? flo KaKoro npeAe/ia po6ot MOxeT 

BTOpraTbCfl B TIMHHyiO XM3Hb J1KDAGM? KaK He AOnyCTMTb AMCKPM- 
MMHaU,MM JlKDAeM B po60TM3MpOBaHHOM o6LAecTBe? KaK He AO- 
nyCTMTb paccnoeHMfl o6LuecTBa no bo3moxhoctjim AOCTyna k po- 
6oTexHO/iorMAM? MoxeT/iM po6oTno/iyHMTbnpaBO Hay6MMCTBO 



tikdaom? TaKMe Bonpocbi, CBfl3aHHbie c noflBneHMeM po6otob 
cpeAM Hac, HenpocTbi, m noH^THO 6ecnoKOMCTBO npeACTaB/iq- 
eMoro flxaHMapKO BepyAXMO coo6LuecTBa MccneAOBaTe/ieM. 
Apyroe, oneHb noxoxee coneTaHMe moxho nepeBecTM Ha 

pyCCKMM KaK po60TM3MpOBaHHa^ M/1M MaLUMHHafl 3TMKa. Oho 

03HanaeT nporpaMMy, KOTopyio pa3pa6oTHMKM cneu,MajibHO 
BCTpaMBaKDT b CMCTeMy MCKyccTBeHHoro MHTen/ieKTa, npMAaBae- 
MyK) po6oTy. 3Ta nporpaMMa AO/ixHa o6ecnenMTb aBTOHOMHOMy 
po6oTy STMnecKM npMeM/ieMoe noBeAeHMe. Ochobom c/iyxMaT 
Te STMHecKMe orpaHMneHM^ m maom, KOTopbie Bbipa6aTbmaeT 

po603TMKa. Po60Tbl npM 3T0M paCCMaTpMBaKDTCfl KaK MaLUMHbl, 

MHCTpyMeHTbi, AeMCTByKDLAMe no Bone mx co3AaTerm, m, CTano 
6biTb, MMeHHO C03AaTe/iM OTBenaK)T 3a Bee nocneACTBMfl. Ha- 
BepHoe, b K/iaccMnecKOM BMAe npMHu,Mnbi, KOTopbie aojixhw 
nexaTb b ocHOBe TaKMx nporpaMM, cc()opMyTiMpoBa^ maBHbiM 
po6oTOBeA Hamero MMpa AM3eK A3mmob b bmao Tpex 3aKOHOB 
po6oTexHMKMi «1. Po6ot He MOxeT npMHMHMTb BpeA ne/iOBeKy 

M/IM CBOMM 6e3AOMCTBMeM AOnyCTMTb, HT06bl HenoBeKy 6blTI 

npMHMHeH BpeA- 2. Po6ot AO/ixeH noBMHOBaTbc^ BceM npM- 
Ka3aM, KOTopbie AaeT nenoBeK, KpoMe Tex c/iynaeB, KorAa stm 
npMKa3bi npoTMBopenaT flepBOMy 3aKOHy. 3. Po6ot AO/ixeH 
3a6oTMTbca o CBoeM 6e3onacHOCTM b tom Mepe, b kotopom sto 
He npoTMBopenMT nepBOMy m BTopoMy 3aKOHaM». OAHaKO M3 
ero xe npOM3BeAOHMM bmaho: npaKTMnecKoe Bon/iomoHMe stmx 

npOCTblX 3aKOHOB CnOC06HO npMBeCTM K TaKMM KOJ1/1M3M51M, HTO 
pa306paTbCH B nOBeAOHMM po60Ta CMOXeTTO/lbKO XMTpOyMHbIM 

po6oncMxonor. 

1/1 HaKOHeu,, ecTb 3TMKa po6otob. OHa B03HMKHeT noc/ie no^B- 
neHMa po6otob, o6naAaK)Lu,Mx co3HaHMeM m cbo6oaom Bbi6opa 

AeMCTBMM Ha OCHOBe nO/IHOm nOHMMaHMfl nOCJieACTBMM 3TMX 
AOMCTBMM. TO/lbKO npM TaKOM yCJIOBMM po60TOB MOXHO 6yA©T 

paccMaTpMBaTb b KanecTBe MOpa/ibHbix areHTOB, hto nopoxAaeT 
Hepa3pbiBHoe camhctbo o6^3aHHOCTeM po6otob m mx npaB. 3Ta 
3TMKa, oneBMAHO, He ryMaHOMAHaa, npeACTaB/ieHM^ po6oTa o 
Ao6pe m 3/ie MoryT OT/iMHaTbca ot He/iOBenecKMx, TeM 6onee 
hto Aaxe y pa3Hbix rpynn jikdagm oho paAMKa/ibHO OT/iMnaeTC^. 
HanpMMep, Jl.H.ryMM/ieB OTMenaeT cpeAM ApaxMana/i — cb^thx 
6yAAMMCKoro naHTeoHa, KOTopbie noxepTBOBa/iM HMpBaHOM paAM 
noMOLu,M tikda^m, — xeHy u,apa LUpM-JlaHKM, KOTOpaa, 6yAyHM 

BblCOKOMOpa/lbHOM OC060M, 3BepCKM y6M/ia CBOMX AOTeM, M3-3a 

Toro hto mx OTeu, npecjieAOBa/i 6yAAMCTOB. He/iOBeK A^MCTByeT 
noA BnM^HMeM c/ioxHoro KOHr/iOMepaTa ma©m, cqbopMMpOBaB- 
LLiMxca b o6uj,ecTBe, po6ot — cyiuecTBO nonpom,e. Oh Bce-TaKM 
6bm, ecTb m 6yAeT ManiMHOM, 6o/iee mtim MeHee cbo6oaho Bbi- 
nonHflKDiu,eM 3a/ioxeHHyK) b Hero nporpaMMy. CooTBeTCTBeHHO 
STMnecKMe npMHu,Mnbi po6oTa 6a3MpyK)TC« Ha orpaHMneHM^x, 
ycTaHOB/ieHHbix TaKOM nporpaMMOM. OAHaKO He MCK/noneHO, hto 
stm npMHi_i,Mnbi MoryT 0Ka3aTbCfl mhhmm, HexenM paccHMTbiBa/i 
npoeKTMpOBLAMK, oco6eHHO ec/iM po6ot cnoco6eH k caMOo6y- 

HeHMKD. 51pKMM npMMep nOCTieACTBMM HeAOOU,eHKM CJIOXHOCTM 
P0603TMKM nOKa3aH B aMepMKaHCKOM (f)MJlbMe «TepMMHaTOp», 
rAe p060TM3Mp0BaHHaa CMCTeMa C TMnepTpOq^MpOBaHHOM (J)yHK- 

u,MeM caM03auj,MTbi BeAeTce6fl, no KpMTepM^M CBoeM stmkm, KaK 
BbicoKOMOpa/ibHoe cyuj,ecTBO m necTHO Bbino/iH^eT 3anoxeHHyK) 
b Hee (jDyHKu,MK). OAHaKO MMeHHO sto m npMBOAMT k KaTacTpocJ)e. 




Po6oTbi eesAe 

Po6o3THKa AaeT ochoby j\nn TaKCOHOMnn po6otob, ynMTbma- 
kdihgm cneu,ncJ)MKy noBGAOHMH pa3/inHHbix rpynn. Ha bgplumhg 
ctoht ryiviaHOMAHbie po6oTbi — MCKyccTBeHHbiM pa3yM b MCKyc- 
ctbghhom tg/ig. CeMHac mx Mano, pa3Be hto OTAe/ibHbie po6o- 
Tbi-ceKpeTapM 6o/iee-MeHee noAxoA^T noA 3to onpeAe/ieHMe, 

XOTfl 06 MX pa3yMHOCTM MOXHO TOBOpMTb HMCTO yC/lOBHO. HTO 

xe KacaeTca MCKyccTBGHHoro jena, to Ha BbicTaBKe bo bpgmh 
Toro >kg «Skolkovo Robotics» 6bmM npGACTaB/iGHbi SKcnoHaTbi c 
KoriMHMM hg/iobghgckmx to/iob. Ohm yMGKrr roBopMTb m xoponio 

BOCnpOM3BOAHTHGJ10B6HGCKyiO MMMMKy, OAHaKO B6/1M3M npOM3- 

boa^t meTyLuee BnenaT/ieHMe, HanoMMHaa okmblumg Tpynnbi. 
Bmammo, npMHMHa b OTcyTCTBMe mgjikom motopmkm, npMcyLii,GM 
He/iOBenecKOMy jiMuy. 
C/ieAyK)Lu,Me — npoMbiuuneHHbie po6oTbi, stmhgckmg npo- 

6/ieMbl KOTOpblX CBH3aHbl C TGXHMKOM 6e30naCHOCTM M C TeMM 
M3MGHGHM5RM B COUJ/iyMG, KOTOpbIG OHM Bbl3blBaK)T, — 6G3pa60TM- 
I4GM, nGpGTOKOM pa60HGM CMJlbl MGXAy OTpaC/lflMM. Ha TpGTbGM 
MGCTG — p060Tbl-C/iyrM, JlGrKO aAanTMpyK)LLJ,MGC5q KTpG60BaHMflM 
X03HGB M nOCTOflHHO MGHfllOLUMMCfl yCJIOBMflM. B HMC/1G MX He 

ranbKO nbmecocbi, ho m CMCTGMbi yMHoro AOMa: 3axMraHMG CBGTa 

M BKJ1KDHGHMG TGJlGBM30pa no MaHOBGHMKD pyKM, KOHTpOJlb TGM- 

nopaTypbi m cbgxgctm B03Ayxa m TaK p,anee. Ka3a/iocb 6bi, KaKMG 
stmhgckmg npo6/iGMbi MoryT 6biTb y aBTOMaTMHGCKoro nbrnococa? 
Ah hgt, MCC/iGAOBaHMfl noKa3biBaK)T, hto po6oTbi TMna «Roomba» 

— a CGrOAHfl 3T0 CaMbIM MaCCOBO npOAaBaGMbIM aBTOHOMHbIM 
P060T, — CaMM TOrO HG XGJiafl, C03A3K)T C0U,MaJlbHbl6 CBH3M. 
X03flGBa, BMA^, HTO MGX3HMHGCKMM nOMOLAHMK TpyAMTCfl AOHb 
M HOHb, HaHMHaKDT MCnblTblBaTb K HGMy npMBH3aHHOCTb, XGJiaiOT 

Gro KaK-TO OT6naroAapMTb, HanpMMGp noMOHb y6paTb KBapTMpy, 
HTo6bi po6ot Mor OTAOXHyTb. HGKOTOpbiG 6cpyT po6oTa c co6om 

B nyTGLUGCTBMa, HT06bl TOT nOCMOTpGJl HOBbIG MGCTa... 3T0 npM 
TOM, HTO CGM npMMMTMBHbIM po60T CHMT3GT /1KDAGM HG 60/IGG HGM 
npGrmTCTBMHMM Ha CBOGM nyTM, KOTOpbIG Ha AO 06x0AMTb, bpoag 

mg6gtim. A hto 6yAeT, KorAa Gro HaAGrmT xoth 6bi 3anaTKaiviM 

MHTG/l/lGKTa M CnOC06HOCTbKD K 06lU,GHMK)? 

B KTiaCCM(t)MKaiJ 1 MM BGpyA>KMO HG 3a6blTa M 3/lGKTpOHHafl HG- 
>KMTb — BCGB03MOXHblG CGTGBbIG po60Tbl, TOpryfOLAMG Ha 6Mp- 
XaX, C06MpaK)LLI 1 MG CTaTMCTMKy CaMTOB MJ1M BbinOnHflKDIUMGTGTIG- 
C()OHHblM CnaM. BBMAy JlGrKOCTM MX M3l~OTOBJlGHMfl M OrpOMHOrO 
KO/lMHGCTBa RH^ HMX y>KG Tp66yGTCfl npOBOAMTb 06CT0flTGJlbHblG 
SKOTIOrMHGCKMG MCC/lGAOBaHMfl. HanOMHMM, HTO KOMI~lbK)TGpHblG 
BMpyCbl, HanpMMGp TG, KOTOpbIG npGBpamaiOT KOMnbKDTGp B 

30m6m, paccbmaKDiu.Gro cnaM, TaKXG nonaAafOT noA KaTGropMKD 

CGTGBblX P060TOB. M3 3T0r0 npMMGpa nOHHTHO, KaK onacHO A-n^ 
06LAGCTBa nyCTMTb AG/10 C03AaHMfl aBTOHOMHblX MaLUMH, Aa*6 
BMpTya/lbHblX, Ha CaMOTGK M HG KOHTpO/lMpOBaTb MOpa/lbHblG 
yCTOM TBOPGHMM OTAG/lbHblX yMGJlbl_l,GB. 

BonbLuafl rpynna po6otob npGAHa3HaHGHa a^h Mcnonb30BaHM^ 

BHG nOMGLU,GHMM — Ha 3GM/1G, B B03AyXG, B BO AG M B OTKpblTOM 
KOCMOCG. OHGBMAHO, HTO MX nOBGAGHMG 6yAGT AUKTOBaTbCfl H6- 
CKOJlbKO MHbIMM fipaBM/iaMM, HGXGJIM flOBGAGHMG yMHOTO A0M3. 




K HMC/iy C/IGAyOLUMX, MGAMU.MHCKMX, po60TOB, no MHGHMKD 

BGpyA>KMO, npMHaA/iGxaT hg TO/ibKO xMpyprM, ho m po6otm3m- 

pOBaHHblG npOTG3bl, B TOM HMC/1G 3K30CKG/IGTbl , npMAyMaHHbIG 

A/ifl Toro, HTo6bi napa/iM30BaHHbiG tikdam mot/im ABMraTbca. 
CTpaHHO noA03p6BaTb y caMOABMxyiu,Grocfi npoTG3a HorM 

Ha/IMHMG KaKMX-TO 3TMHGCKMX npMHU,MnOB, HO OHM GCTb, BGAb 
3K30CKG/1GT — 3T0 GLU.G M HaCTb SKMnMpOBKM CnGU,Ha30BU,a. A BOT 
po60Tbl, yxa>KMBaKDUU,MG 3a nOXMJlblMM M 60/lbHblMM JlKDAbMM, B 

npMHu,Mnax, ohgbmaho, HyxAafOTca. BGCbMa ycriGWHO pa3BM- 
BafOLAaacfl rpynna po6otob npGAHa3HanGHa a/ih pa3B/iGHGHMM 

M 06yHGHM« — OT BCGB03MO>KHblX paAMOynpaBJlflGMblX MOAG/1GM 

AO km6gphgtmhgckmx co6anGK m 6yAyu4Mx po6otob-/ikd6obhmkob, 

3TMKG KOTOpblX nOCBflLU,GHO HGMa/10 ny6/lMKaUMM. 

Po60Tbl Ha BOMHG 

OcTanacb giug OAHa, HaM6o/iGG cnopHaa rpynna, OHa >kg HaM- 

60/1GG paCnpOCTpaHGHHafl — BOGHHbIG po60Tbl, Ha KOTOpblX, 
CO6CTBGHHO, npMHU,Mnbl P0603TMKM M AO/lXHbl npOMTM nGpBOG 
60GBOG KpGLAGHMG, AOKa3aB, HTO nOCTpOGHMfl C))MnOCOCt)OB 
CMOryT KOHKypMpOBaTb C TpG60BaHM3MM 6M3HGCa. 1/lHTGpGCbl 

ctopoh aHTaroHMCTMHHbi: ncpBbiG HacTaMBaKDT, hto 6ogbom po- 

60T AO/1XGH C06flK)AaTb 3aKOHbl BOMHbl M TOrAa GrO npMMGHGHMG 
CHM3MT HMC/10 XGpTB, BTOpbIG >KG 3aMHTGpGCOBaHbl B no6GAG C 

MMHMMyMOM 3aTpaT, m MopanbHbiG orpaHMHGHMfl bpoag 3anpG- 

Ta Ha y6MMCTBa CPGAM MMpHOrO HaCG/IGHMfl, OHGBMAHO, 3T0My 
TO/lbKO MGLUaKDT. 

CGMHaC nOny/lflUMfl 60GBblX po60TOB — AOMCTByiOIHMX M 

pa3pa6aTbiBaGMbix — BGCbMa pa3Hoo6pa3Ha. Bot, HanpMMGp, 
yMHaa 6oM6a BLU-108. OHa naAaGT Ha napaniiOTG, ho, noHTM 
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AOCTumyB 36mjim, BK/nonaGT flBnraTe/ib v\ B3/iGTaGT, noc/iG nero 
OTCTpe ji m BaGT b neTbipe CTopoHbi 6ogi-ojiobkm. Te mmgiot no ABa 
AaTHMKa. Oahh, MHcJ^paKpacHbiM, HaxoAMT o6"beKT c noBbiweH- 
hom TeivinepaTypoM, HanpMMGp aBTOMaiui/iHy mjim Tpy6y nenn M3 
3GM/1F1HK1/I, a btopom, Tia3GpHbiM, onpGAG/iHGT, hto sto 3a o6"beKT. 
B 3aBMCMMOCTM OTTwia o6HapyxGHHOM u,e/in 6oero/iOBKa B3pbi- 
BaeT ee jim6o npo6nBaeTTBepAbiM neHeTpaTopoM. Cnoco6HOCTb 
pa3/innaTb u,gjim v\ npMHMMaTb pglughma no3BO/iHGT othgctm 3Ty 
6oivi6y k po6oTaM. B pa3pa6oTKe HaxoAflTca po6oTbi-TaHKn, 
po6oTbi-ny/ieivieTHMKM, po6oTbi-TopneAbi, po6oTbi-naTpy/ibHbie, 
a Han6o/iee aKTMBHO Mcnojib3yK)T 6ecnn^OTHMKM, KaK ajih Ha- 
6niOAeHMq, TaK v\ a/ih yHi/iHTOxem/m xmbom cmibi npOTMBHMKa. Ot- 
AejibHan rpynna — yxG ynoM^HyTbie 3K30CKG/i6Tbi cneu,Ha3a, 
pe3KO yBe/iMHMBaiOLAne MycKy/ibHbie bo3moxhoctm HG/iOBGKa. 
noHana/iy 6oeBbie po6oTbi mmgjim MnpHbie npoqbGCCMM: ohm 

BGJ1M Ha6/IKDAeHMe 3a npOTMBHMKOM, 3aHMMa/lMCb pa3MMHMpO- 

Bam/iGM M/iM BbmocM^n paHeHbix h3-i~ioa orwi. OAHaKO yxG B 
KOHi_i,e aKTMBHOM <$>33b\ aMGpMKaHCKOM KaivinaHnn B A<t>raHMCTaHG, 
KorAa Ta/in6oB BbiKypMBa/in M3 ropHbix m nemepHbix cxpohob, 
aiviepHKaHUbi npMAyMa/iM mhog 3aHflTne HeTbipexKO/iecHOMy 
po6oTy-canepy MARCbot, npGAHa3HanGHHOMy p,nn noMCKa 

B3pblBHaTKH B MaLUMHaX, — K HeMy CTa/lM npMB«3blBaTb MMHy, M 

canep npeBpaTunca b noApbiBHMKa. Po6ot pa3MepOM c Mrpy- 
LUGHHyK) MaiuMHKy HG3aMGTHO npOHMKa/i nepe3 y3KM6 npoxoAbi b 
pacno/ioxGHMG npOTMBHMKa, n, KorAa co/iAaTbi bmagjim, hto u,e/ib 
AOCTMmyTa, ohm nocbma/in mmhg cumaji Ha B3pbiB. 3tm nepBbie 
onbiTbi Bbi3Ba/in o6cyxAOHne cpeAn BoeHHbix npOKypopOB, 
OAHaKO Tenepb aiviepMKaHCKMe 6ecnmiOTHHKM, ynpaB/iaeMbie 

AXOMCTMKOM 3a MHOTMG TbICflHM KMJlOMGTpOB, 6GCnpGn$TTCTB6HHO 
y6nBaiOT J1KDAGM C nOMOLAbKD paKGTHOrO OpyXMfl. McnOJlb30BaTb 
6GCni/l/10THMK B CTpaHG, JIMLUGHHOM I1BO, /1GTKO. A BOT C IIGpBblMH 
Ha3GMHblMM po60TaMM-COJlAaTaMM HG CJlOXM/lOCb. B 2007 roAy 

b Ac|)raHncTaH npnc/ia/in po6oTa SWORD, ocHauj,GHHoro ABy- 

IVm aBTOMaTaMM, BMHTOBKOM, MMHOMGTOM M npOTMBOTaHKOBOM 

ycTaHOBKOM CTOMMOCTbKD b 200 TbiCHH AO/i/iapOB. Onpo6oBaTb 

GrO B AGJ1G HG yAa/lOCb. riO OAHMM AclHHbIM, M3-3a TGXHMHGCKOM 

HGMcnpaBHOCTM, a no ApyrHM — M3-3a Toro, hto co/iAa™ cpa3y 
o6o3Ba/in Gro TVR — Taliban RG-supply VohiclG (TpaHcnopT 
CHa6xGHM«Ta^n6aHa): bo3hmkjio onacGHMG, HTOTa/in6bi 3aroHHT 
po6oTa b /lOByujKy, pa30py>KaT m CTaHyT ncno/ib30BaTb opyxMG 
b cbomx u,gjihx. BnpOHGM, SWORD noonyxM/i npOTOTMnoM a/ih 
pa3pa6aTbiBaGMbix po6oTOB-TaHKOB. 
TaKMM o6pa30M, Hana/io tohkm po6oBOOpyxGHMM no/ioxGHO, 

M pGLliaTb OHGBHAHblG npo6/lGMbl HyXHO CpOHHO, noKa npOU,GCC 
HG 3ai±JGJl C/1MLUKOM Aa/IGKO. C TOHKM 3p6HMfl pa3pa6oTHMKa, 
aBTOHOMHbM, CaMOCTO^TG^bHO npUHMMaHDIAH^ pGLUGHMSI po60T- 
C0J1A9T 06/iaAaGT MHOXGCTBOM npGMMyiUGCTB, H COXpaHGHMG 
>KHBOM CH/lbl — OTHKDAb HG r/iaBHOG. CHMTaGTCfl, HTO B COBpGMGH- 
HOM BOMHG Ka>KAblM CO-nAclT 6yAGT HMGTb U,G/iyK) CBHTy po60TOB l/l 
nOCT051HHO KOMaHAOBaTb BCGMM Cpa3y OH C()M3MHGCKM HG CMOKGT 
riOTOMy-TO OHM \A AO/lXHbl 6blTb AOCTaTOHHO aBTOHOMHblMH. 06- 
JiaAa^ BblCOKMM 6blCTpOA6MCTBMGM , COBGpLUGHHblMM A9THMKaMM 
M MGXaHMKOM, 3TM po60Tbl MOryT T0pa3A0 6blCTpGG l/l aqbqbGKTMB- 

hgg Bbino/iHHTb6oGByio 3aAany. Bo/iGGToro, /inniGHnbiGaMOuuM, 

OHM BbinO-nH^IOT GG TOHHGG. HGflOBGKy OHGHb TpyAHO 3aCTaBMTb 

cg6« y6nBaTb ApyrMx/iiOAeM, v\ noaTOMy, KaK npaBi/mo, co/iAaTbi 

na/l^T B B03AyX. 3TO nOATBGpXAaGTCfl pa3J1MHHblMM CTaTMCTMHG- 
CKI/IMl/l AaHHblMI/1, HanpMMGp TaKMMI/1! BO BpGMfl BOMHbl BO BbGT- 

HaMG Ha KaxAoro y6nToro npuxoAn/iocb 1 8 TbicaH BbinyLu,GHHbix 
ny/ib. Po6ot kohghho xg 6yAGT A^BaTb MGHbLUG npoiviaxoB. Ho 

npi/l 3T0M OH MOXGT OKa3aTbCfl ryMaHHGG HG/lOBGKa-COJIAaTa, 

HanpuMGp CTaHGT CTpG/iflTb hg b ro^OBy, a no Horaivi, HTo6bi Bbi- 

BGCTl/l npOTHBHUKa M3 CTpOfl M B3flTb B n/lGH. P06OT HI/lKOTAa HG 

6yAGT MCTi/iTb 3a norn6iuGro TOBapnLu,a, TBopi/iTb HacmnmR HaA 
Mi/ipHbiMi/i rpa>KAaHaMM, nbiTaTb n/iGHHbix m MapoAGpcTBOBaTb. 
06GcnGHGHa i/i .no^/ibHOCTb po6oTa: Gro HG/ib3^ noAKyni/rrb, oh 
hg oc-nyujaGTca npnKa3a i/i, CKaxGM, bo bpgma no/in ugmckom 

OnGpaU.Ml/1 HG OTKa>KGTCfl npi/IMGHMTb opy>KMG npOTl/IB CBOMX co- 




rpaxAaH. Ectgctbghho, npM yc/iOBnn, hto TaKOBbi 3a/io>KGHHbiG 

B HGrO 3TI/1HGCKMG npHHU,Hnbl. A CTpG/lflTb no MMpHbIM npOTGCTy- 
K)LU,MM, BOnpGKI/l BCGM KOHBGHU,l/lflM, — HI/l-HH. 

3Ta npGKpacHaa KapTi/ma pa36nBaGTca Ha mgjikmg KycKi/i npo- 
CTbiM BonpocoM: a KaK po6ot 6yAGT OT^wnaTb MnpHbix rpaxAaH 

OT HGMI/lpHblX? HanpMMGp, 6GCnHJ10THMK, HanpaBJIGHHbIM Ha 
yHMHTOXGHMG MaLUMHbl C Jll/IAGpOM TGppOpMCTOB, HG AO/1XGH 
CTpG/l^Tb no HGM, GC/1M p^AOM GAGT LUKOJlbHblM aBT06yC. Ho OT- 
KyAa OH 3H3GT, HTO TaM A^Tl/l, a HG TG XG CaMbIG TGppOpMCTbl? 
CaMa B03MO>KHOCTb TaKOrO paSJlMHGHl/m COCTaBJl^GT npGAMGT 
CyLAGCTBGHHblX CnOpOB CpGAH po603TMKOB. BaXHOM 3aAaHGM 

OKa3biBaGTca m 3amnTa 6oGBoro po6oTa ot BMpycoB co3HaHn^, 
KOTOpbiG MoryT Cf\enaxb Gro noxoxi/iM Ha o6biHHoro xnBoro 
co/iASTa c Gro stmhgckmmh npo6/iGMaiviM. B caMOM f\ene, Bi/ipyc 

npGASTGTIbCTBa, BHGApGHHbM B M03r po60Ta, npMBGAGT K nO- 
TGpG 6G3yC^OBHOM JlO^JlbHOCTH l/l 3aCTaBI/IT GrO nGpGMTM noA 

KOMaHAOBaHi/iG npOTMBHMKa. Elag onacHGG bhgapghmg BMpyca, 

CMGLABKDLAGrO MOpa/lbHblG OU.GHKM, HanpMMGp, TaK, HTO HG KOTO- 
pbiG npGACTaBMTGJIM pOAa HG/lOBGHGCKOrO OTHblHG CHMTaiOTC^ 
HG/llOAbMM M 3anpGTbl KOHBGHI4MM Ha HMX HG paCnpOCTpaHHKDTCfl. 

TorAa m BOcnGTbiM aAGnTaMM 6oGBbix po6otob ryMaHM3M /igtko 

MCHG33GT, OCTaBJl^a TO^yiO MaiUMHy y6MMCTBa. ll0A06HblG 

npMMGpbl MOXHO npMBOAMTb B M3p^AHOM KO/1MHGCTBG. 

BnpOHGM, 3T0 BCG TGOpMM. COBpGMGHHOG XG COCTOflHMG fle/l 
C 3TMK0M 60GBblX po60TOB — HyAOBMLAHO! OHGBMAHO, B HMX HGT 
HMKaKMX 3TMHGCKMX OTpaHMHGHMM. IIOKa HTO 3T0 OnpaBAaHHO, 
BGAb BCG T3KMG po60Tbl TGTIGynpaB/lSRGMblG, M pGLUGHMG O Haxa- 
TMM Ha CnyCKOBOM KpKDHOK npMHMM3GT OnGpaTOp. Oh M A0J1X6H 
HGCTM OTBGTCTBGHHOCTb, KOTAa OT BblCTpGJia 6GCnMTIOTHMKa 

norM6aiOT MMpHbiG xmtg/im KaKOM-TO 3aTGp^BLUGMCfl b ropax 

AGpGBHM, XOTfl Ha npaKTMKG BCG KOHH3GTC5R AUn/IOMaTMHGCKMMM 
M3BMHGHMAMM. OAHaKO nORB/lGHMG 3TMX po60TOB yXG pG3KO 
M3MGHMJ10 CaM xapaKTGp BOMHbl, CAe-naB GG 60^GG KpOBaBOM. 

TcnGpb onGpaTOp, y6MBaioiAMM Ha paccTO^HMM, hg bmamt ma3 

CBOGM XGpTBbl, HG BMAMT pa3pyiUMTGJlbHblX nOC/lGACTBMM CBOMX 
AGMCTBMM. BCG npOMCXOAUT KaK B KOMnbKDTGpHOM MTpG. BO/IGG 

Toro, caM onGpaTOp noHTM hg noABGpraGTca onacHOCTM bo3- 
mg3ah«, hg pMCKyGT, cma^ b OKonG, no-nyHMTb ny^io B jio6, a, 

OT6blB CMGHy, MAGT nGpGKyCMTb C Apy3b^MM M B03BpaLAa6TCfl 
AOMOM K CGMbG. TaKa^ 6G3HaKa3aHHOCTb HGM36GXHO BGA©T K 

aBaHTiopaM. Ohgbmaho, hto BbiAana 6yAyu4©My aBTOHOMHOMy 

p060Ty J1MU.GH3MM Ha y6MMCTBO npM CGpbG3HblX COMHGHMflX B 
B03MOXHOCTM npMAaHMfl GMy 3TMHGCKMX OrpaHMHGHMM CAe/iaGT 

CMTyau,Mio glag 60-nGG onacHOM. nosTOMy po6o3tmkm BpOAe 

flxaHMapKO BGpyAXMO yBGpGHbl, HTO TaKOM TIMU.GH3MM 6blTb HG 
AOT1XHO, a C03AaHMG, paenpOCTpaHGHMG M npMMGHGHMG 60GBblX 
PO6OTOB HyXHO pGry/lMpOBaTb MGXAyHapOAHOM KOHBGHU.MGM, 
npMHflTb KOTOpyK) HGO6XOAHMO KaK MOXHO CKOpGG. A MOXGT 
6blTb, M BOBCG 3anpGTMTb T3K0G C/1MLUKOM yMHOG OpyXMG, KaK 

sto 6bmo CAGnaHO c xmmmhgckmm m 6aKTGpMonorMHGCKMM, m no 

TOM XG npMHMHG! nO/lHOCTblO KOHTpO/lMpOBaTb nOC/lGACTBMfl MX 
npMMGHGHMfl HG/lOBGKy HG nOA CM/iy. 




riporpaMMupyeMasi 
rn6e/ib 

K/ieTOK — 

MeAnuuHe 



flOKTop 6no-nornHecKnx HayK, 
npocJ)eccop 

B.fl.)KMBOTOBCKMM, 

KapO/lMHCKMM MHCTMTyT (CTOKrO/lbM), 

MTYmm. M.B.JloMOHOCOBa 



«nporpaMMupyeMa9i mde/ib? A, sto Ha3b\Baejcn 
anonT03», — CKaxer npocBemeHHbifi HtAjarenb. 
Ha caMOMAene anonro3 — numb own \A3 mhowx 
bhaob nporpaMMupyeMofi k/iotohhoPi CMepm. 
Co3j2,aBa9\ cnoxHbie crpyKrypbi \a noAflepxuBan mx 
cyiuecTBOBaHne, npupofia, KaK MMKenaHjixejio, 
nocTonHHO orceKaer /iMLUHee; ktigtki/i ,/io/DKHbi 
yMnparb, HTo6bi xmji opratii/i3M. l/l noAo6HO ece/w 
>ki/i3hghho BaxHbiM Si/iofiori/iHGCKi/iM npou,eccaM, 
nporpaMMHpyeMan ru6enb KneroK — k/ihdh K/ienehMK) 
MHorux 3a6oneBaHMpi. 



39 KMJIOMeTpOB KMLUeHHMKa 




CmantbR nanucam no MamepuajiOM mkujhi, npommannou aemopoM 
m 3uMneu naymou uikoac « CoBpeMennuR duoAoew u duomexHOAoeuu 6ydyw s ezo» 
e qbeepajie 2014 eoda (http://winter.futurebiotech.ru) 



rn6anb K/ieTKn moxgt 6biTb naccuBHbiM 
win aKTMBHbiM npouGccoM. naCCMBHbIM — 
CMepTbOTnoBpexAeHMM, Kcrropbie K/iGTKa 
Hecnoco6Ha noHMHMTb. AKTMBHbiM npo- 
uecc mmggt MecTo, Konaa K/iGTKa Bbino/i- 

HMJia CBOKD (J)yHKU,l/IK) M AO/IXHa yMTM CO 

cueHbi, ycTynnTb AoporyAPyrMM K/iGTKaM. 
XapaKTepHbiM nprnviep — 3M6pnoHa/ibHoe 
pa3BMTne: <t)opMnpoBaHne opraHa b pa- 
CTyiu,eM opraHM3ivie nponcxoAMT He TO/ib- 
ko 3a chgt pocTa v\ ao/ighmh kjigtok, ho m 
3acHeTyAa/ieHMfl «jimluhmx». BnpoHGM, m 
noc/iG noBpe>KAeHi/m moxgt BK/uonaTbCH 
aKTMBHbiM npouecc rn6enn: «n/iaHOBOG» 
ycTpaHeHne 6biBaeT npeAnoHTMTenbHee 
HeynpaBJineMoro pacnaAa. 

JlK)6aa nony/muMH k/igtok pery/iMpy- 
gtch Tpeivia npou,eccaMM, OAnnaKOBO 
BaxHbiMM: Ae/ieHne, An<t>ct)GpGHi4MpOB- 
Ka — npeBpaLueHne MO/iOAbix k/igtok b 
3pe/ibie (npi/i stom mx ko/imhgctbo moxgt 
KaK yBe/iMHUBaTbCH, TaK v\ yMGHbiuaTbCfl) m 

rn6e/lb KJIGTOK. To/to B3pOC/10rO HG/lOBGKa 
COCTOMT M3 AOCflTKOB TpM/l/IMOHOB K/IGTOK, 
H GXGAHGBHO KaXAbIM M3 HaC TGpflGT AO" 



CHTKM MMJl/ll/iapAOB M3 HMX, B nGpGCHGTG 
Ha BGC — npl/IMGpHO KM/lOrpaMM. CaMO 
C060M pa3yMGGTCfl, nOTGpKD BOCnOJlHflKDT 
HOBbIG K/1GTKM, TaK HTO Mbl HG TGpflGM no 

KMTiorpaMMy b AeHb. (KcTa™, xMpoBbio 

K/IGTKM, KOTOpbIM XGJiaiOT nOrn6G/lM 
MHOTHG XyAGKDLAMG, C B03paCTOM MoryT 
npn6aBTiaTbCfi b hmc/ig, a yMMpaKDT HG- 

OXOTHO.) BCG Mbl 3H3GM, K3K C/iy LU.M BaGTCfl 
l/l oGhOBJIHGTCH nOBGpXHOCTHbIM C/IOM 
KOXM — OnMAOpMMC. B HHCJ16 Han60TIGG 
aKTMBHO rM6HyLAMX — KJ1GTKM OnMTGJIMfl 
KMLUGHHMKa: Ha npOTHXGHUM XM3HM HG- 
JlOBGKa OHM 3aMGHfllOTCfl npMMGpHO 4000 

pa3. Ecjim 6bi CTapbiG k/igtkm hg norn6a/iu, 
TO 3a 70 J16T Hauj kmljjghhmk aoctmt 6bl 

A/lMHbl 39 KM! AKTMBHO 06H0BJlfll0TCfl M 
K/1GTKM KOCTHOrO M03ra — 3a TG XG 70 
TIGT 0praHM3M npOM3BOAHT MX OKOJIO TpGX 
TOHH. EmG OAMH npMMGp — TMMyC, B KO- 
TOPOM pOXAaiOTCfl M C03pGBaK)T KJ1GTKM 
MMMyHHOM CMCTGMbl . llpMMGpHO 90% 
TMMOU.MTOB — TaKHa3blBaKDTTIMMCt)OU,MTbl, 
nOKa OHM HaXOA^TCfl B TMMyCG, — B HGM 



xg m norM6aK)T, m jiMLUb 10% bnxoamt 3a 
Gro npGAe/ibi. 

B MHAMBMAya/lbHOM pa3BMTMM HGJIOBG- 

Ka m/im /iio6oro Apyroro cyiAOCTBa toxg 

HG 060MTMCb 6G3 flpOTpaMMMpyGMOM 
rM6GTIM KJIGTOK. XpGCTOMaTMMHbIM npM- 
MGp anonT03a — mchg3hobghmg xBOCTa y 
rojiOBacTMKa; mhtgpgcho, hto otot npo- 

U.GCC BMGCTG C ApyrMMM MGTaMOp(()03a- 
MM pGry/lMpyGTCfl M3MGHGHMGM ypOBHfl 
TMpOMAHOrO TOpMOHa B KpOBM. A HT06bl y 

xMBOTHoro cc()opMMpoBajiMCb nanbu,bi Ha 

JianG, AO/lXHbl MCHG3HyTb K/1GTKM, paC- 

no/ioxGHHbiG MGXAy 3anaTKaMM na/ibu,GB 
(pMC. 1 ). nporpaMMMpyGMan rM6G/ib k/ig- 
tok ynacTByGT m b co3pGBaHMM no/iOBbix 
OpraHOB, M B pa3BMTMM M03ra. norM6ujMG 
npM anonT03G k/igtkm opraHM3Ma ao/ixhw 

6blTb CbGAeHbl COCGAHMMM K/IGTKaMM 

/im6o MaKpo<t>araMM — npoc()GCCMOHa/ia- 
mm noxMpaHM5R. 5/iaroAapfl 3T0My anon- 

T03 nOHTM HMKOrAa HG COnpOBOXAaGTCfl 
BOCna/IGHMGM. IIOAPO6HGG 06 3T0M MOX- 
HO npOHMTaTb B HGAaBHO Ony6/IMKOBaHHblX 
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crraTbflx (H.Yamaguchi et al, eLIFE,2014, 
3:e02172, D.Wallach, A.Kovalenko, eLIFE, 
2014, 3:e02583). 

OHeBMflHO, HTO CMepTb KfieTOK AO/lXHa 

CTporo pery/inpoBaTbca, ohm ao/ixhw 
norn6aTb b onpeAeieHHoe Bpeivia m b 
onpefle/ieHHOM MecTe, MHane b opraHM3- 
Me BouapnTca xaoc. 

Ba6oHKa n nepeb 

OeHOMGH nporpaMMMpyeMOM rv\6en\A 
K/ieTOK M3BecTeH yxe 6o/iee da JieT, ho 
AO cepeflMHbi npoujjioro BeKa oh noHTi/i 
He npuB/ieKa^ BHi/iMaHi/ifl yneHbix. Ab- 
topom TepMMHa «nporpaMMnpyeiviafl 
K/ieTOHHaa CMepTb» CTa/i aiviepMKaHCKMM 

K/lGTOHHbIM 6MO/10T PMHapA JlOKLUMH. B 

cepeAUHe 60-x toaob npouuioro BeKa oh 
6bm acnnpaHTOM y Ksppo/ma YM/ibHMca 
b TapBapACKOM yHMBepcMTeTe m, no ero 
co6cTBeHHbiM paccKa3aM, yxe HaHMHa/i 
BO/iHOBaTbCH — neTbipe roAa b acrmpaH- 
Type, m Bee eme HMKaKMx ny6nnKaunM! 
Oah3ko b 1964—1965 roAbi Bbiiu/io cpa3y 
n^Tb daTeM JloKLui/ma m YM/ibflMca noA 
o6lamm Ha3BaHneM «Programmed cell 
death». OGteKTOM mx i/icc/ieAOBaHMM 6bm 
Lue/iKonp^A — b MeTaMopct)03e 6a6oHKM 
yAa^eHMe «HeHyxHbix» crrpyKTyp coBep- 
LUeHHO Heo6xoAHMO. 

BaxHyKD po/ib b pa3BMTMM stoto Ha- 
npaBJieHMfl cbirpa/ia pa6oia AOKTopa 
TaTbi (J.R.Tata, C.C.Widnell, «Biochemical 
Journal», 1966, 98, 604—620), KOTopbiM 
noKa3a/i, hto npouecc rn6e/in K/ieTOK 
Tpe6yeT CMHTe3a PHK m 6e/iKOB. 3to 3Ha- 
hmjio, hto rn6e/ib 6biBaeT He cnynaMHOM, 
a reHeTMnecKM AeTepiviMHnpyeMOM, npo- 
mcxoahiacm «no CBo6oAHOMy Bbi6opy» 
K/ieTKM M/iM opraHM3Ma. 

TorAa xe, b 60-e, 6no/ior CuAHeM 
BpeHHep, BbixoAeu H3 KDxhom Ac{)pmkm, 
pa6oTaBiiiMM b Be/inKo6pnTaHMM, npeA- 

J10>KMJ1 HOBbIM MOAe/lbHblM 06"beKTA/lH HC- 
CJieAOBaHMfl MHAUBMAya/IbHOrO pa3BMTMfl 

opraHM3MOB — nepB^HKa Caenorhabditis 
elegans, o6nTaiom,ero b noHBe. 3tm Kpo- 
LuenHbie cymecTBa MHTepecHbi TeM 5 hto 
Tena B3poc/ibix oco6eM coctoht M3 CTporo 



onpeAe/ieHHoro HMC/ia K/ieTOK, ynacTb 
KaxAOM M3 KOTopbix npeAonpeAe/ieHa. 
Hepe3 neTbipe AecflTM/ieTMfl, b 2002 roAy, 
CMAHew BpeHHep BMecTe c Po6epTOM 
XopBMTu,OM i/i flxoHOM Ca/iCTOHOM no/iy- 
HM/iM Ho6e/ieBCKyKD npeMMio no <t>M3MO- 
noruM mjim MeAnu,MHe 3a MAeHTMcJwKau.Mio 
reHOB HeiviaTOAbi, KOHTpo/mpyiOLAMX 
pa3BMTne opraHOB m nporpaMMMpyeiviyK) 
rn6e/ib K/ieTOK. 

C APyroM CTopoHbi, MeAnu.MHe eLue b 
XIX BeKe 6bi/iM M3BecTHbi HB/ieHMH, ko- 
TOpbie Mbi Tenepb Ha3biBaeM anonT030M 
(Hanpniviep, peAyKu,MH annTe/iM^ mstkm 
bo btopom no/iOBUHe MeHCTpya^nbHoro 
u,MK/ia). B 1965 roAy stom TeMOM 3anHTe- 
pecoBa/iCH aBCTpa/iMMCKMM namnorflxoH 
Kepp H3 KBMHC/ieHACKoro yHMBepcMTeTa. 

MCC^eAy^ 3/ieKTp0HH0-MHKp0CK0nMHe- 

CKne npenapaTbi TKaHefi, oh o6Hapy>Kun 
KapTMHy K/ieTOHHOM CMepTM, npMHunnn- 
a/lbHO OT/lMHHyK) ot HeKp03a. rio3AHee oh 
npnexa/i Ha ca66aTMKa/i b LUoT/iaHAMio, 
b A6epAHHCKHM yHMBepcuTeT, no npM- 
r/iaujeHMK) A/iacTOpa KappM — oahoto 
H3 caMbix n3BecTHbix naTO/ioroB toto 
BpeivieHM. (C/iobo «ca66aTHKa^» b a^hhom 
cnynae moxho nepeBecTM Ha pyccKUM KaK 

«TBOpHeCKMM OTnyCK».) Pe3y/lbTaTOM MX 

coBMecTHOM pa6oTbi CTana 3HaMeHMTaa 
Hbme CTaTbfl «AnonT03 KaK cbyHAaivieH- 

Ta/lbHblM 6MO^OrMHeCKMM cJueHOMeH C MHO- 

xecTBeHHbiMM cjDyHKi_i,M5iMi/i b pery^au,MM 

KMHeTHKM TKaHeM». TpeTbHM COaBTOpOM 

6bm 3hapkd Yaw/in, acnupaHT KappM. 
TepMMH «anonT03» aBTOpaM npeA-noxmi 
flxeMMC KopMaK, npoct>eccop rpenecKoro 
^3biKa b A6epAMHCKOM yHMBepcuTeTe. 
3to c^obo MOxeT 6biTb nepeBeAeHO KaK 
onaA^HMe ziMCTbeB, ^enecTKOB, ho ero 
TaKxe ynoTpe6/i«/iM TunnoKpaT n Ta^eH, 
o6o3Hanafl OTMMpaHne m noTepK) HeHyx- 
Hbix opraHM3My nacTnu,. 

JlK)6onbiTHO, hto Tpoe coaBTOpOB no- 
CbmaTiM cbokd CTaTbK) b BeAyLu,ne xypHa/ibi 
toto BpeivieHM m Be3Ae ee otkjiohhjim, 
oueHMBaa TeMy KaK MajiOMHTepecHyio. 
KappM 6bm H^eHOM peAKO/i/ierMM «Brit- 
ish Journal of Cancer», m oh yroBopM^ 
peAaKTOpa npMHRTb CTaTbK) k ny6/iM- 




nPOEJIEMbl M METOAbl HAYKM 



KauMM (Kerr, Wyllie, Currie, 1972, 26, 4, 
239—257, doi: 10. 1038/bjc. 1972.33). 
3to «/iio6e3Hoe OAon>KeHMe» b Aa/ibHeM- 

LlieM CM/lbHO yBe/lMHM/IO MMnaKT-cf)aKTop 

xypHana — CTaTbio u,MTMpoBa/iM thc^hm 
pa3 m npoAO/ixaiOT u,MTMpoBaTb no ceM 
AeHb. B HacTOflmee Bpeivm 3Ta TeiviaTMKa 
HMKOMy He KaxeTca 6ecnepcneKTMBHOM. 
no momm noAcneTaM, KaxAbie 24 MMHyTbi 
nosRB/ifleTCfl HOBaa ny6/iMKau,Mfl, bk/iio- 
HatOLLi,afl TepMMHbi «anonT03», «HeKpo3», 
«ayToc})arMq» m/im «nporpaMMMpyeiviaa 
rM6e/ib K/ieTOK». 

riepecaAKM Ha nyTqx rn6ejin 

l/lcaneAOBaHMe nporpaMMMpyeMOM K/ie- 

TOHHOM CMepTM MMeeT He TOTIbKO (pyHf\a- 

MeHTa/ibHoe, ho m npMK/iaAnoe 3HaneHMe: 

CerOAHfl 3TO BaXHbIM aCneKT KJIMHMHeCKOM 
MeAMU,MHbl. llpMHMHOM MHOTMX XpOHMHe- 
CKMX 3a60/ieBaHMM 0Ka3a/lMCb M3MeHeHMfl 

b pery/iau,MM npou,ecca rv\6en\A k/ictok. 
M3MeHeHMfl MoryT MMeTb reHeTMnecKoe 

M/1M MHOe npOMCXO>KAeHMe, HO, TaK M^M 

MHane, naTO-norM^ xapaKTepM3yeTC« M3- 

6blTOHHOM rM6e/lblO K/ieTOK MJ1M BblXM- 
BaHMeM ACC()eKTHblX, KOTOpbie AO/l>KHbl 

6bi/iM norM6HyTb. K nepBOM KaTeropMM 
OTHOCHTCH HeKOTopbie HeMpoAereHepa- 
TMBHbie, reiviaTOJiorMHecKMe, MMMyHHbie, 
MHcj)eKu,MOHHbie m MeTa6onMHecKMe 3a6o- 
jieBaHMH. BTopa^ KaTeropMM — no^B/ieHMe 
b opraHM3Me «/imluhmx», noTeHu,Ma/ibHO 
Aec))eKTHbix K/ieTOK — 3to npexAe Bcero 
onyxo/iM m npeAonyxo/ieBbie cocTO^HMfl, 
ho TaKxe ayTO MMMyHHbie, MH(J)eKu,MOH- 
Hbie, MeTa6o/iMHecKMe m reMaTonorM- 
necKMe 3a6oneBaHMfl. flna noHMMaHM^ 

naTOCt)M3MOJ10rMM 3TMX MHOrOHMC/ieHHblX 

3a6oneBaHMM npMHu,MnMa/ibHO BaxHoy3- 
HaTb, M3-3a nero m rAe npoM30Lue-n c6om. 
MexaHM3Mbi pery/mu,MM K/ieTOHHOM 

CMepTM OKa3a/IMCb BeCbMa C/10>KHblMM, M, 

HecMOTpa Ha Konocca/ibHbiM nporpecc b 
stom o6/iacTM, MHoroe ocTaeTca HenoH^T- 
HbiM. Heo6xoAMMO AGTa^bHO pa3o6paTb- 
ch b CMma/ibHbix nyT^x, npMBOA^m.nx k 
rM6e/iM K/ieTKM. CeMnac CHMTaeTca, hto 
cymecTByeT ochobhom, cepAUGBMH- 

HblM (KOpOBbIM) nyTb C OTBeTB/ieHMflMM, 
KOTopbie BeAyT M/IM K CneU,MC|)MHeCKMM 
MexaHM3M3M l~M6eJlM K/ieTOK B OTAe^bHblX 

TKaHflX, M/IM k naTO/iorM^M. 




HoMGHK/iaTypHbM KOMMTeT no MCCJie- 

AOBaHMKD rM6e^M K/ieTOK, B KOTOpbIM 
HMGK) HeCTb BXOAHTb, nO COBOKynHOCTM 
MOpc))OJ10rMHeCKMX l/l 6moxmmmhgckmx 
M3MGHeHMM BblAe/lMJl HeTbipe TMni/lHHblX 

BMAa k/igtohhom CMepTM — anonT03, 
HeKp03, ayTOcfjarMio m KOpHMqbMKau.Mio 
(oporoBeHne), aTaKxe BOceMbaTMnMHHbix 
bmaob. KaxAbiM M3 hmx npoTeKaeT no cbo- 
eiviy nyTM. 11 pm stom Henb3fl CKa3aTb, hto 
TMnHHHbie BaxHee aTMnnHHbix, ohm npoc~ro 
jiyHLue M3yneHbi. 

Bo btopom rpynne ecTb no KpaMHGM 
Mepe ABa Tuna rn6e/in, KOTopbie M3BecT- 
hn bcgm ec/in He no Ha3BaHnio, to KaK 
^B/ieHne. HanpMMep, KorAa MO/iOAaa MaTb 
nepecTaeT KOpMi/iTb M/iaAeHua n o6"beM 
rpyAM yMeHbLuaeTca, k/igtkm mojiohhom 
xe/ie3bi rn6HyT no cneu,Mct)MHecKOMy 

nyTM, KOTOpbIM Ha3blBaeTCa aHOMKMC. 

ApyroPi npmviep — MMTOTMnecKaa KaTa- 
CTpocJ)a, MaccoBaa rn6e/ib K/ieTOK, ko- 
TOpaa Ha6/iiOAaeTCfl noc/ie Hecn/ibHoro 
paAnau,MOHHoro B03AefiCTBi/m, a TaKxe 
noc/ie HeKOTOpbix Apyrux CTpeccoBbix 
4>aKTOpOB, HanpMMep xMMMOTepanMM. 

npM 3T0M K/ieTKa «3aCTpeBaeT» B OAHOM M3 

cf)a3 nenenwn (MMT03a), a3aTeM jii/160 mo- 

>KeT 6eCKOHTpO/lbHO paCTH M yBe/lMHUBaTb 

cbom o6"beM, jih6o non/i6ae~r. I/I xoponio, 
hto noru6aeT: K/ieTKe c HapyiueHHbiM 

XpOMOCOMHbIM Ha6opOM JiyHLUe COMTM 

co cu,eHbi. 

MuTOTMnecKaa KaTacTpoqba 6bma onn- 
caHa eLue b 80-e roAbi XX BeKa, OAHaKO He 

6bmO nOHRTHO, B HaCTHOCTM, CHMTaTb jim 

ee pa3HOBMAHOCTbio nporpaMMnpyeMOM 
CMepTu mjim naccuBHOM rn6e/ibio M3-3a 

«nOJ10MKM». BHeCTM HCHOCTb nOCHaCT/lM- 

BM/iocb AByM jia6opaTOpuaM — HaiueM 

B KapOJll/IHCKOM MHCTMTyTe m Kormer 1/13 

OpaHu.nn. Moa acni/ipaHTKa Xe/iMH BaKM- 
(J)axMeTomy BbmcHM/ia, hto MMTOTMnecKaa 
KaTacTpoqba mo>kgt npOTeKaTb jim6o b 
BMAe anonT03a, jim6o b BMAe HeKp03a, b 

3aBHCMM0CTM OT TOTO, KaKMe 6e/lKM 3KC- 

npeccupyiOTca b tom v\nv\ hhom TKaHM, m 
3to He npocTO no/iOMKa, a i/iMeHHO npo- 
rpaMMMpyeMoe co6biTne (Vakifahmetoglu 
H., Olsson M., Zhivotovsky B., «Death 
through a tragedy: mitotic catastrophe», 
«Cell Death and Differentiation», 2008; 15: 
1153—1162). Mcc/ieAOBaHMfl b ashhom 
HanpaBneHMM npOAO/ixaiOTCfl b Hawei/i 
jia6opaTopnn b MTY. 

Caivioe MHTepecHoe, hto MexAy ny- 
TfiMi/i ru6e/in K/ieTOK MMeiOTca CBoero 
poAa nepecaAOHHbie CTaHu.nn, h sto eme 
yc/io>KHfieT KapTMHy, Ae/iaa ee noxoxefi 
Ha cxeiviy MeTpononi/iTeHa b Merano/iMce 
BpoAC Hbio-l/lopKa n/iM MocKBbi. riOHeiviy 
b pa3Hbix K^eTKax n TKaHfix pa6oTaiOT 
pa3JiMHHbie cf)opMbi rn6e/iM, hto HyxHO 
CAe/iaTb, HTo6bi, CKaxeM, paKOBaa K/ieTKa, 
y KOTopofi 3a6^0KnpoBaH oahh M3 nyTei/i 
r\A6env\, «CAe/ia^a nepecaAKy» n Ha- 
npaBM/iacb no ApyroMy nyTM, — Bee stm 



Bonpocbi M3yHaiOTca b HacTOHLAee BpeMa. 

HecKO/ibKO ^eT Ha3aA EBponeMCKi/iM 
cok)3 BbiAenmi 12 MM/i/iMOHOB eBpo Ha 
noAAepxKy MCC/ieAOBaTe/ibCKoro npo- 
eKTa, b kotopom ynacTBOBa/in 6i/io/iorn- 
3KcnepnMeHTaTopbi, BpanM, cneu,na^MCTbi 
no MaTeiviaTHHecKOMy MOAe/inpOBaHnio 
M3 12 CTpaH. MHe nocHacT/iMBmiocb py- 
KOBOAMTb stum npoeKTOM. Ero 3aAaneM 
6bmo nccjieAOBaTb curHa/ibHbie nyTM, 
BeAyiAne k anonT03y i/i APyruM TMnaM 
rn6e/in K^eTOK npi/i BI/IH-MHcJ)eKLi,MM m 
OHKOJiorMHecKnx 3a6o^eBaHnax, b nacT- 
hoctm paKe zierKMx, a TaKxe b HOpMa^bHbix 
K^eTKax. (Bbi6op na/i Ha stm 3a6o/ieBaHna 

He TO/lbKO M3-3a MX 6o/lbLUOM 3HaHI/lMOCTI/K 

npn Cni/lfle Ha6-niOAaeTca M36biTOHHaa 
rn6e/ib K/ieTOK, npw paKe — HeAOCTa- 
TOHHa^.) SKcnepMMeHTbi npOBOAn/in 
Ha K/ieTOHHbix Ky^bTypax ne^OBeKa, Ha 
MOAe/ibHbix opraHM3Max — Apoxxax, He- 
MaTOAe C.elegans i/i Mbiujax, Bbino^Hq/in 
TaKxe KjwHHHecKi/ie McnbiTaHna. npoeKT 
3aBepLunjic« b 2013 roAy; b pe3y^bTaTe 
yAa/iocb no/iynnTb TecTbi aji^ b bi r b ji e h m 5^ 
naTO/ioruM m pa3pa6oTaTb noAxoAbi k 
HOBbiM MeTOAaM TepannM. 

Hto KacaeTcn TeopeTunecKoro Bbixo- 
Aa — MToroBan cxeivia nyTeu K/ieTOHHOM 
rn6e^n (pMC 2) AOBO/ibHO c/ioxHa, m 
pacci<a3aTb o Hew no/iHOCTbio b kopotkom 
CTaTbe HeB03MOXHO. M Bee xe HeTpyAHO 
3aMeTi/iTb, hto nepcneKTMBHbix Mi/iiueHeM 

A/l^ B03f\e\ACJB\A9\ AOBO/lbHO MHOTO (Ha 

cxeivie ohm o6o3HaneHbi MMHycaivin). Ha 
sti/ix 3Tanax K/ieTOHHyio CMepTb moxho 

OCTaHOBl/ITb l/l JIM, eC^M 3aMeHMTb MMHyCbl 
n/lKDCaMM, yCKOpMTb. 



Kacnaabi, «CTpa>K reHOMa» 
m Apyrne 

OAHa M3 CJlOXHOCTefi COCTOMT B TOM, HTO 

6e/iKn, ynacTByiOLAMe b perynqu.nn rn6e/in 

K/ieTOK, BbinOJlH^IOT I/I ApyrMe C{)yHKU.MM. 

3to m noH^THo: TpyAHO npeACTaBMTb, 
HTo6bi pau.MOHa/ibHafl npnpoAa co3Aa/ia 
cneu.ua/ibHyio CMCTeMy MCK/iiOHMTe/ibHO 
A/i5i yMepLAB/ieHMfl K/ieTOK. no jiori/iKe 
BemeM, cocTaB/i5iiOLu,i/ie stom ci/iCTeMbi 
AonxHbi b HopMe Ae/iaTb KaKyto-Hn6yAb 
no/ie3Hyio pa6oTy, a npw Heo6xoAHMOCTM 
Mo6n/iM30BaTbc«, HTo6bi y6paTb naTO/io- 
rMnecKMe K/ieTKi/i. TaKaa MHorocjDyHKu.no- 
HanbHOCTbycnoxHqeTTepanMio: B03Aefi- 
CTByq Ha 3BeH0 anonT03Horo nyTi/i, BaxHO 
He noMeniaTb pa6oTe 3toi~o KOMnoHeHTa 

B HOpMa/lbHOM TKaHM. 

rioneTHoe MecTO b anonTOTMnecKOM 
qbopMe K/ieTOH hom rM6enM 3aH m MaiOT 
Kacna3bi — ceMeMCTBo M3 TpMHaAU^TM 
6eriK0B, pa3Ae/ieHHbix Ha ABe rpynnbi, 
KOTopbie ynacTByiOT b pa3BMTMM anonT03a 
mjim Bocna/ieHMA. Kacna3bi OTHOCflTca k 
npoTea3aM — cjDepMeHTaM, pacLuen/iflio- 
lamm APyrMe 6e/iKM, npMneM pe3y/ibTaTbi 

3T0M MX aKTMBHOCTM MOryT 6blTb CaMbIMM 

pa3HbiMM, Aa>Ke KorAa penb MAeT 06 oa- 
hom m tom xe qbepMeHTe, ho b pa3HblXTKa- 
Hflx m npM pa3nMHHbixyc/iOBMflx. TaK, npM 
OKMc/iMTe/ibHOM cTpecce Kacna3a 1 pac- 
menjiqeT MHTep/ieMKMH 1B, npeBpaiu,afl 
ero b aKTMBHyio c()opMy. (l/lHTepneMKMHbi 
MrpaiOT u,eHTpanbHyio po/ib b MMMyHHbix m 
Bocna/iMTe/ibHbix npou.eccax.) 3to MoxeT 
6biTb npMHMHOM MLueMMM b K/ieTKax ne- 
neHM m MMOKapAa; Ha K/ieTOHHOM ypoBHe 




Kacna3a-8 

Kacna3a-2 



Curnan AnonTO- 

m6enH 1 1 1 I -* Cyt. c— ^ C0Ma — ^Kacna3a-9 — Kacna3a-3 




6e/iKM Hsp HSP 
Bcl-2 Aven 
Hsp's 



Hsp? 

99? 



h=5 
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Cxma nymeu, no KomopbiM cuzhoa anonmommecKou zufiem doxodum doMumoxondpuu u daAbuiepacnpocmpamemcR 
no KAemue, 3aKamueancb pacnadoM xpoMamuna u qbpamenmai^ueu ndpa. Bawnyw pojib e npoxoMdemu 
anonmommecKoeo cuznaAa uepaem aumueaunH Kacna3, ceMeucmea npomeoAummecuux qbepMenmoe. 
Hsp — 6emu mewioeoio iuoku, Cyt. c — i^umoxpOM c; nodpodnee 0 Kacna3ax, demax cejueucme Bcl-2, MP, 
a maicjfce SMAC, mane na3bieaeM0M Diablo, cm. e meucme 
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5y4)epHbiM pacTBop 



KoHTpo/ibHbie nenTMAbi SMAC- nenTMAbi 




TRAIL 



KoHTpo/ibHbie nenTMAbi 
+TRAIL 



SM AC- nenTMAbi 
+TRAIL 



IIododHbie SMAC eeuiecmea (nenmudu uau HU3K0M0AeKyAnpHbie opeanmecKue coedunenun) deAawm 
MOKanecmeeHHyw onyxoAb M03za — ZAuoMy HyecmeumeAbmu k mepanuu 6cakom TRAIL, numomnoM 
U3 cejyteucmea qbaicmopoe Heupo3a onyxoAeu, a maicotce k mhozum xuMuomepaneemmecKnuM npenapamaM 
( HeyKa3aHbi na pucyHKe). ToAbKO npu ux coeMecmnoM deucmeuu zauomo 6M03ze nodonbimnbixMuuieu ucne3aem 
noAHOcmbio, ee KAemm zudnym no nymu anonmo3a ( S.Fulda et al, «Nature Medicine*, 2002, 8 ( 8), 808—815, 
doi: 10. 1038/nm 735). B mcmonmee epejm danmie MUMemum SMAC Haxodnmcn Ha mpenibeu (pa3e 
KAunmecKux ucnumanuu 



npoMCxoAUT anonT03, KOTopbin b c/iysae 
HapyLUGHMM ct)arou,MT03a mo>kgt TpaHC- 
ct>opMnpoBaTbCfl b HeKpo3. B neneHOHHOM 
TKam/i Ta xe Kacna3a MOxeT pacLU,ennTb 
6e/iOK, npMBOA^ k nepeK/itoneHMio anonTO- 
tmhgckom nporpaMMbi b ayTO(J)arMHecKyio, 
a 3aTeM m k reiviopparMHecKOMy woKy. C 
ApyroM dopoHbi, ec/in no/iHOCTbK)y6paTb 
3tot 6e/iOK, 3to Bbi3biBaeT rn6enb K/ieTOK 
neneHM no Tuny HeKp03a. 

B 1990— 2000-e roAbi MHorne 4>ap- 
Mau,eBTMHecKne (J)npMbi BK/iaAbma/iM 
orpOMHbie A^Hbrn b pa3pa6oTKy mhtm6m- 
topob Kacna3. Tenepb npaKTMnecKM Bee 
npeKpaTM/iM pa6oTy b stom HanpaB/ieHkin, 
nocKO/ibKy i/iHi~n6nTOpbi OKa3a/incb tok- 

CMHHblMM, — HMGHHO nOTOMy, HTO 6/10- 

KMpyKDT HOpMa/ibHyio 4)yHKu,MK) Kacna3 b 
icneTKax. B HacTOflinee Bpeivm nHrn6nTOpbi 
Kacna3 ncno/ib3yK)T jiMLUb b SKCTpeHHbix 
CMTyauM^x, Hanprnviep npu octpom uMp- 
p03e neneHM, KorAa Heo6xoAHMO KaK 
moxho CKOpee ocTaHOBMTb pa3pyujeHMe 
TKaHM. flpyroM npmviep — TaKoe THxe/ioe 
3a6o^eBaHne, KaK 6o/ie3Hb KpOHa: xpo- 
HMHecKoe BOcna/ieHMe Bcex OTAe/iOB xe- 

JiyAOHHO-KMLlieHHOrO TpaKTa, OT nO/lOCTM 

pTa ao npHMOM kulukm, c o6pa30BaHMeM 

CBMLAeM, MH<t>eKU,l/10HHblMI/l OCJlOXHeHMfl- 

Mi/i n npOHMMM npo6/ieMaMM. ripM/ieneHMM 
6o^e3Hn KpoHa (aTaKxe peBMaTOMAHoro 

apTpMTa M R3BGHHOrO KOJIMTa) XOpOLUO 

noKa3a/i ce6a npenapaT MHc[)jiMKCMMa6, b 

POCCHM M3BGCTHblM KaK peMUKeMA, — OH 

AefiCTByeT KaK pa3 nepe3 Kacna3y-1 . 

Be/iKM ceivieMCTBa IAP — ingibitors of 
apoptosis proteases — b cooTBeTCTBi/iu 
c Ha3BaHneM, nHrn6npyK)T anonTOTMne- 
CKue npOTea3bi, to ecTb Kacna3bi, TeM 



caMbiM BbiKJiKDnaa anonT03. B Hopiviajib- 
Hbix K/ieTKax 6e/iKM IAP ivioxeT o6e3Bpe- 

AMTb MI/ITOXOHAPHa/lbHbM 6e/iOK SMAC 

(second mitochondria-derived activator 
of caspases) — oh bhxoaht m3 mmtoxoh- 
APhm, coeAHHaeTCFi c IAP m y6npaeT mx 

<t>yHKU,MIO. JlorMHHO 6bl/10 MCnOJlb30BaTb 
3T0T 3Cj)(t>eKT A/l^ TepanMM. V\ AeMCTBM- 
Te/lbHO, HM3KOMOJieKy/lflpHbie MMMeTMKM 

SMAC (He6o/ibLune MO/ieKy/ibi, MMi/iTi/ipy- 
K)Lu,ne 4)yHKU,i/iKD 3Toro 6e/iKa) noKa3a/iM 
ce6a AOCTaTOHHO 3ct>cJ)eKTMBHbiMM npM 
TepanMM r/iMOMbi — onyxo/iM M03ra (pmc. 
3). no HeKOTOpbiM o6ivio/iBKaM BpaneM b 
pOCCMMCKMXCMM moxho npeAno/ioxMTb, 
hto noAo6HbiMM npenapaTaMM (ho, KOHen- 
ho, He TO/ibKO mmm) /leHM/iM b CLUA neBMu,y 
XaHHy OpMCKe. 

C/ieAyKDLAMM BaxHbiM 3/ieivieHT cxe- 
Mbi — Bcl-2. riepeHOC ero reHa c oahom 
xpoMocoMbi Ha Apyryio (TpaHC/iOKau.MR) 
accou,MMpyeTCfl c /immc()omom B-K/ieTOK. 
OTCKDAa Ha3BaHMe 6e/iKa m ero reHa — 
a66peBMaTypa B cell lymphoma. B 80-e 
roAbi XX BeKa aBCTpa/iMMCKMM 6MO/ior 
flsBMA Bo c Kon/ieraMM noKa3a/i, hto 
stot 6e/iOK pa6oTaeT KaK aHTManonTOTM- 
necKMM, npenflTCTByfl rM6e^M B-K^eTOK; 
BCKOpe 3to noATBepAM/iM m ApyrMe mc- 
cneAOBaTejiM. TaKMM o6pa30M, BnepBbie 
6bmo AOKa3aHO, hto 6e/iKM, ynacTByKDiAMe 
b HeraTMBHOM pery/i^uMM rM6e^M K/ieTOK, 
MoryT pa6oTaTb KaK OHKoreHbi: ec/iM anon- 

T03 6/lOKMpOBaH M Ae<t>©KTHbie K/ieTKM He 

norM6aK)T, 3a6o/ieBaHMe pa3BMBaeTca. 
C 3T0M ny6/iMKau,MeM CBH3aHa MHTepec- 

HaSR MCTOpM^. A3BMA BO B TO BpeiVI^ 6blJl 
aenMpaHTOM B 1/lHCTMTyTe MeAHUUHCKMX 

MCcneAOBaHMM Yo/iTepa m 3^M3bi Xonn 



nPOBJIEMbl M METOAbl HAYKM 



b Me/ib6ypHe. Ero HaynHbiM pyKOBOA^- 
Te^b, aoktop CbKD3eH KopM, pe3y/ibTaTbi 
flSBMAa no Bcl-2 BCTpeTM/ia xotioaho. 
Ho Asbma, 6yAyHM ynopHbiM ne^OBeKOM, 
OTnpaBM^ca 3a noAA^pxKOM k CBoeiviy 
BTOpoiviy pyKOBOAHTenK) — AOKTOpy 
flxeppM AAaivicy, m tot peuiM/i, hto pa- 
6oTa 3ac/iyxMBaeT BHMMaHMa. MHTpMra 
3aK/noHa/iacb b tom, hto btopom pyKO- 
BOAHTe/ib 6bm MyxeM nepBoro. MToroM 

pa60HMX M, B03MOXHO, BHepa60HMX a^c- 

KyccMM CTa/ia coBMecTHaa ny6/iMKau,M« 
pyKOBOAMTeneM m acnMpaHTa (D.L.Vaux, 
S. Cory, J.M.Adams, «Nature», 1988, 335, 
440—442). 

CeMnac M3BecTH0 ue^oe ceivieMCTBO 
6e/iKOB Bcl-2 — pery/iHTOpOB anonT03a, 
Ha3BaHHoe b necTb nepBoro TaKoro 6e/iKa. 
Oahm M3 hmx noAaB/i5iK)T rM6enb K/ieTKM, 
ApyrMe ee aKTMBMpym, npMneivi noc/ieA- 
HMe pa3Ae/i«K)TCfl Ha ABe rpynnbi. 3to 
C03AaeT npo6/ieivibi npM zieKapCTBeHHOM 
B03AeMCTBMM Ha hmx. fle/ianMCb nonbiTKM, 
HanpMMep b KOivinaHMM «Genentech», Bbi- 

K/lfOHMTb reH Bcl-2 C nOMOLLI,bK) aHTMCMblC- 
JIOBOM flHK M^M PHK. (IIOHflTHO, HTO, eC/lM 
yAa/lMTb M3 K/ieTKM aHTManOnTOTMHeCKMM 

6e^OK, AO-nxeH pa3BMTbca anonT03.) 
Ha K/ieTKax b Ky/ibType Bee no/iyna/iocb 
otjimhho, ho, KorAa nepeiujiM k OKcne- 
pMMeHTaivi Ha xmbothhx, OKa3a/iocb, hto 
K/ieTKM no-npexHeiviy HenyBCTBMTejibHbi 
k rM6e/iM, xoTfl ypOBeHb 6enKa-MMineHM 
naAaeT — ero 3aMemaeT ApyroM 6e/iOK 
ceivieMCTBa. npM Mcnonb30BaHMM 3htm- 
CMbic^OBbix MO/ieKyn k AByM 6e/iKaM no- 
BbiCM^ca ypOBeHbTpeTbero. . . HyxHO 6bino 
MCKaTb ApyrMe noAxoAbi. 

5e/iOK em,e 6o/iee 3HaivieHMTbiM, neivi 
Bcl-2 m Kacna3bi, — aHTMOHKoreH p53, 
kotophm nacTO Ha3biBaK)T «CTpaxeM 
reHOMa». Y Hero MHoro qbyHKUMM, ho to, 

HTO 3HaK)T o HeM Bee, — p53 aKTMBMpy- 

ejC9\ b OTBeT Ha CTpeccoBbie CTMMy/ibi m 
ApyrMe qbaKTOpbi, cnoco6Hbie npMBecTM 

K MVTaUMflM B AHK, M BKJlfOHaeT TM6e/lb 

K/ieTKM . MyTauMM b reHe ototo 6e/iKa 
nacTO 6biBaK)T CB5R3aHbi c OHKonorMne- 
ckmmm 3a6o/ieBaHMAMM. HopManbHbiM xe 
6e-noK p53 3acTaBJineT KneTKy norM6HyTb b 
anonT03e, y6Mpaa aHTManonTOTMnecKyK) 
qbyHKUMKD Bcl-2. C/ieAOBaTe^bHO, ec/iM 



z 
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npMHMHa OHKO/iorMHGCKoro 3a6o/ieBa- 
hmh — MyTau,Mfl b p53, noTeHu.ua/ibHO 
xopoLUMM ziGKapCTBOM 6yAeT BeLMeCTBO, 

KOTOpoe BblKJlKDHa/10 6bl Ct)yHKU,MKD 6eJlK0B 
CeMeMCTBa Bd-2. HGT aKTMBHOCTM aHTM- 

anonTOTMHGCKMx 6g/ikob — GCTb anonT03, 
n p53 yxe HG HyXGH. 

TaKHG COGAUHGHUfl flGMCTBHTG/lbHO 
CymGCTByKDT. riGpBOG M3 HMX, nOA Ha- 

3BaHHGM ABT 737, b cgpgahhg npouj/ioro 

AGCflTMJIGTMfl 6bl/10 nO/iyHGHO 3MGpMKaH- 
CKOM CjDapMai_l,GBTMHGCKOM KOpnOpaLLMGM 

«Abbott LaboratoriGS». Bojigg cobgplugh- 
Hbm «no~roMOK» 3Toro npGnapaTa, ABT 

199, aKTHBHblM npM J1GMKGMMM M J1HM(J)0MG 
B-K/1GT0K, CGMHaC npOXOAMT TpGTbKD <t>a3y 
K/1MHMHGCKHX MCnblTaHMM. 

Kohghho, npu npo6/iGMax c p53 moxho 

HCnOJlb30BaTb HG TOJlbKO 3T0T nOAXOA- 
BCG BapMaHTbl TpyAHO nGpGHUC/lMTb! 

ncnonb3yGTCfl m roHHaa TGpanuq — bhg- 
APGhmg rGHa HopiviajibHoro p53 B aAGHO- 

BHpyCHOM BGKTOpG, M LLGJIGHanpaBJIGHHOG 
yHI/IHTOXGHUG K/1GT0K, AGCf)GKTHblX no 3T0- 
My TGHy. riGpCriGKTHBHbl A/151 npMMGHGHMfl 
B K/1MHMKG M aKTMBai_LMfl HOpMa/lbHOrO, HO 

«cn«iu,Gro» p53, m pGaKTMBau.ua MyTaHT- 
Horo 6enm. Yxg mmghttch HM3K0M0/iGKy- 

TiapHblG C0GAHH6Hl/m, KOTOpbIG B03AGM- 
CTByKDT Ha pa3/lMHHblG ynaCTKM (AOMGHbl) 
p53 H BOCCTaHaB/lMBaKDT GrO (J)yHKU,HKD. 

Oopiviy/ibi AByx TaKnx MO/iGKy/i, PRIMA- 1 
n RITA, BnGpBbiG ncc/iGAOBaHHbix b Kapo- 

J1HHCK0M MHCTMTyTG, nOA pyKOBOACTBOM 

Ta^nHbi CG/iMBaHOBOM m K/iaca BuMaHa, 
npGACTaB/iGHbi Ha pucyHKe. 9\ cobmgctho 
c K/iacoM BuiviaHOM pa6oTa/i c cogah- 

HGHMGM PRIMA- 1, BOCCTaHaBJIMBaiOLAI/IM 

(t)yHKu,nio MyTaHTHoro p53, v\ HaM yAa/iocb 
noKa3aTb, hto b 3aBMCMM0CTM ot CMTyau.nn 

OH MOXeT Bbl3blBaTb M/1M anOnT03, MJ1M 

ayTO<t>arMio. 



HG 




B HaCTOaiAGG BpGMfl 60JlbLU0G 3HaHG- 
HMG npMAaGTCfl M3yHGHMK) MGAHU.MHCKMX 

acnGKTOB flB/iGHMfl ayToqbarMM — «caMO- 
noxMpaHM?i» K/iGTKM. ripM ayToqbarMM BHy- 

TPGHHMG CTpyKTypbl K/IGTKM AOCTaBJlflKDTCfl 
B JlM30C0Mbl — ny3bipbKM C C|)GpMGHTaMM, 
paCLUGn/lflKDLAMMM 6M0M0TIGKy/lbl, M TaM 

pa3pyLuaiOTCfl. BnGpBbiG ayTOct)arMio 
onMcan b 1963 roAy 6G/ibrMMCKMM 6Monor 
KpMCTMaH Ae Ak)b, naypeaT Ho6g/igb- 
ckom npGMMM 1974 roAa no ct>M3MO/iorMM 

M/IM MGAHU.MHG (CM. «XMMMKD M >KM3Hb», 

2013, 11 ). AyTO<t>arMfl caivia no cg6g — 
c/ioxHoe ^B/iGHMG, b pa3Hbix onyHaflx OHa 



ynpaBJlflGTCfl pa3JlMHHblMM MGXaHM3MaMM. 

Mhtgpgcho, hto ayTOc()arMa b onyxo/iM 

MO>KGT KaK nOAaB/lflTb GG pa3BMTMG, TaK 

m cnoco6cTBOBaTb eMy. Oah3ko cobo- 

KynHOCTb nOCJIGAHMX ASHHblX TOBOPMT 0 

tom, hto moxho 3acTaBMTb ayTO<t>arMio 
pa6oTaTb TOJibKO Ha rv\6enb onyxo/iM. 

HG MCK/1KDHGHO, HTO yAaCTCfl KaK-TO MC- 

no/ib30BaTb CB^3b MGXAy ayTO<t>arMeM m 

anOnT030M, nGpGKJIKDHGHMfl MGXAySTMMM 

AByM^ MapujpyTaMM. 
Bo3moxhoctm ayTO<t>arMM b 6opb6G c 

OHKOJIOrMHGCKMMM 3a6o/lGBaHMRMM HaLUM 

jia6opaTOpMM b MTY m b Kapo/iMHCKOM mh- 

CTMTyTG M3ynaK)T COBMGCTHO C K/1MHMU.M- 
CTaMM M3 POCCMMCKOrO OHKO/IOrMHGCKOrO 

HayHHoro ueHTpa mmghm H.H.B/ioxMHa. 
HAea Bbir/iHAGJia napaAOKca/ibHo: hg 
CTMMy/iMpOBaTb, a noAaBMTbayTOct>arMK) b 

KJIGTKaxOnyXO/lM. M3BGCTHO, hto npM 3T0M 
B KJ1GTKG HaKan/lMBaKDTCfl aKTMBHbIG (})Op- 
Mbl KMCJIOpOAa (AOK) M OHa CTaHOBMTCfl 
60/1GG HyBCTBMTGJlbHOM K MHMU.MaU.MM 

npouecca tm6g/im. Mbi nonbiTa/iMCb npo- 

BGpMTb 3T0 Ha npaKTMKG M y6GAM/lMCb, HTO 

MAGa pa6oTa6T: MHrM6MpOBaHMG ayTOcjDa- 
tmm Ha onpGAeJieHHbixynacTKax npMBG/io 

K HaKOn/lGHMKD A0K, M, GCJ1M B 3T0T MO- 
MGHT nOAeMCTBOBaTb CnGU,MCjDMHGCKMMM 

npOTMBOonyxo/iGBbiMM nponapaTaMM, 
moxho 3c[)(t)GKTMBH0 y6MTb onyxo/ib. 3a- 
MGny, hto 3Ta pa6oTa 6bma BbinormGHa 
TO/ibKO Ha aAeHOKapu,MHOMe /iGrKoro, mm 
He npoBGpa/iM pG3ynbTaTbi hm Ha KaKMx 

APyrMX BMAaX HOB006pa30BaHMM, M HaLUG 
npGACTaB/lGHMG O MGXaHM3Me noKa OCTa- 

eTCfl pa6oneM rMnoTe30M. 

«Pa6oTaiiTe 

CTapaTe/ibHO, ho 6biCTpo» 

I/I3 Bcero CKa3aHHoro Bbime cnefxyei 

BaXHbIM BblBOA- KOrAa Bbl CJlblLUMTe O BO/I- 

Lue6HOM npenapaTe, KOTopbiM «/ieHMT Bee 
BMAbi OHKonorMM», to MOxeTe 6biTbyBepe- 
Hbi, hto sto 6nec(). PaK Henb3« BbmenMTb 
OAHMM-eAUHCTBeHHbiM npenapaTOM, no- 

TOMy HTO y HerO HeT OAHOM-eAHHCTBeHHOM 

npMHMHbi. 3to CMCTeMHoe 3a6o/ieBaHMe, 

M, HT06bl 6opOTbC« C HMM, Heo6xOAHMO 

no^HOCTbio npoaHa/iM3MpoBaTb CMCTeMy, 
noHHTb, hto m rAe HenpaBM/ibHO pa6oTaeT. 
To/ibKO npM KOMnneKCHOM neneHMM yAa- 
eTca AOCTMHb pe3ynbTaTOB. HanpMMep, 
ABT 199 AeMCTBMTe/ibHO sqbc^eKTMBeH 

npOTMB B-K/ieTOHHOM ^MMC|)OMbl, HO, 

HTo6bi no/iHOCTbJO y6MTb onyxo/ib, ero 
Ha3HanaK)T b KOMnneKce c APyrMMM Be- 
LuecTBaMM. M BaxHO onpeAe/iMTb, KaKMe 
npenapaTbi cnejxyei npMMeH^Tb b KaxAOM 
KOHKpeTHOM c/iyHae. 

XapaKTepHbiM npMMep — paK zien<oro. 
3to Ha3B3HMe o6-beAHHqeT no KpaMHeM 
MepeneTbipe pa3Hbix3a6o/ieBaHMfl: Me/i- 

KOK/ieTOHHblM M HeMe/lKOK/ieTOHHblM paK, 
KOTOpbIM, B CBOKD OHepeAb, AGTIMTCfl eLAe 

Ha TpM BMAa: aAeHOKapu.MHOMy, n/iocKO- 
K/ieTOHHbiM m KpynHOK/ieTOHHbiM paK. 3to 



AeneHMe OTHiOAb He c()opMa/ibHoe: y hmx 
a6co/iK)THO pa3Hbie reHeTMnecKMe oc- 

HOBbl, 6MOXMMM51, 3TMO/IOrM51, 06LAer0 — 
TOJlbKO J10Ka/lM3aUMfl B JierKOM. KOHeHHO 
Xe M JieHMTb MX He/lb3fl OAMHaKOBO. 

HyxHO yHMTbmaTb eLAe m TaKOM (t>aKTop, 

KaK MHAMBMAyaJIbHa^ HyBCTBMTe/lbHOCTb 

6o/ibHbix k TepanMM. Okotio 15 JieT Ha3aA 
BCLUA6bi/i co3AaH npenapaTA/i^/ieneHMa 
aAeHOKapuMHOMbi m APyrMX HeMe/iKOKne- 

TOHHblX paKOB, nO/iyHMBUJMM Ha3B3HMe 

l/lpecca (recJ)MTMHM6). McnbiTaHMfl Ha icneT- 
Kax b Ky/ibType m Ha xmbothmx noKa3a/iM 
xopOLUMe pe3y/ibTaTbi, m, nocKO/ibKy paK 
nerKMx oneHb pacnpocTpaHeH b ^noHMM, 
aMepMKaHCKoe AreHTCTBO no kohtpotikd 
nMLAeBbix npoAyKTOB m TieKapcTB (FDA) 
peujMno npoBOAMTb TpeTbK) c{)a3y k/imhm- 

HeCKMX MCnblTaHMM MMeHHO T3M. npMMep- 

ho TpeTb nauMeHTOB c aAeHOKapu.MHOMOM 
nerKoro OTBena/ia Ha TepanMKD — Be/iMKO- 
zienHoe AOCTMxeHMe. Ho KorAa FDA ao- 
nycTM/io stot npenapaT k npMMeHeHMK) 
b CLUA, npOM30Ujjio (J)MacKo: 3ct)(J)eKT 
6bm Bcero y 2% 6o/ibHbix. fle/io b tom, 
hto l/lpecca — mhtm6mtop peu,enTOpa 
snMAepMa/ibHoro c^aKTopa pocTa EGF, 
M3BecTHoro KaK OHKoreH, a npM aAeHO- 
Kapu.MHOMe MoryT 6biTb MyTau,MM b reHe 
3Toro 6e/iKa. B flnoHMM onpeAejneHHa^ 
MyTau.Ma, paHee He M3BecTHaa, BCTpe- 
Hanacb y 30% nauMeHTOB, a b AMepMKe 
npM6/iM3MTe/ibHO y 2% — mm-to m noMora/i 
npenapaT He cnynaMHO Ebpocokd3 noA- 
AepxMBaeT ceMnac 6o/ibLuyio nporpaMMy 
nepcoHa/ibHOM MeAnu,MHbi. nporpaMMa 
BecbMa AOporocTOfliAa^, ho 6e3 Hee He 
npoABMHyTbca BnepeA- 

XoTfl noKa He npMxoAMTca roBOpMTb o 
no/iHOM no6eAe HaA paKOM, b noc/ieAHMe 
roAbi AOCTMrnyTbi 6o/ibLUMe ycnexM, b tom 
HMCJie6/iaroAapfl MCC/ieAOBaHM^M BTaKOM 
«HenpMK/iaAHOM» o6;iacTM, KaK nporpaM- 
MMpyeMaa rM6e/ibK/ieTOK. no3TOMy6o/iee 

HeM CTpaHHO CJIblLUaTb OT KOMneTeHTHblX 
J1MU,, 3aHMMaK)LAMX BblCOKMe nOCTbl, HTO B 

3aAanM MMHMCTepcTBa 3ApaBOOxpaHeHMa 
PO «He bxoamt MCCJieAOBaHMe cj)yHAaMeH- 
Ta/ibHbix acneKTOB MeAnu.MHbi». He 6yAGT 
qbyHAaMeHTajibHbix MCC/ieAOBaHMM — He 
6yAeT m npaKTMnecKMx pe3y/ibTaTOB. Ho 
pa3yMeeTC^, oahom 4>yHAaMeHTa/ibHOM 
HayKM HeAOCTaTOHHO. riyTb ot macm ao 
pa3peujeHHoro k npMMeHeHMK) jieKapcTBa 

— CKpMHMHT, OnTMMM3aU,Mfl, Bbl60p CpeAH 

KaHAMAaTOB, Bee Heo6xoAHMbie Tec™, 
3aTeM K/iMHMnecKMe MCnblTaHMM — npM 
caMbix 6/iaronpM^THbix ycnoBM^x 3aMMeT 
npMMepHO AecflTb nej m o6oma6tc^ b 
MM/iJiMapA AOJi/iapoB. TaKOBbi o6lacmm- 
poBbie TeHAeHu,MM, m Ha stom He ctomt 
SKOHOMMTb: ueHa oujm6km MOxeT 6biTb 

CJ1MUUKOM BblCOKOM. 

B 3aKnK)HeHMe n xojen 6bi nepeAaTb 

MO/lOAbIM HMTaTe/lflM COBeT, KOTOpbIM 

caM yc/ibiiuaji, KorAa 6bin acnnpaHTOM 
TpeTbero roAa o6yneHMa. B Te roAbi b 
JleHMHrpaAe xmji m pa6oTa/i aKaAeMMK 
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EBreHMM MuxaMJiOBMH Kpenc, AnpeKTop 

HHCTMTyTa 3BOJ1IOUMOHHOM C()M3MOnOrMM 

m 6moxmmmm mmghm H M .CeneHOBa. 3to 
6bm oneHb CBoeo6pa3HbiM 1/1 6e3yMHO 
MHTepecHbiM hgjiobgk. B 1937 roAy ero 
apecTOBa/iM 3a HKo6bi «BpeAMTe/ibCKyK) 
Ae^TenbHOCTb b no/ib3y pwa 3anaflHbix 
rocyAapcTB», HecKO/ibKO jieTOH npoBe/i b 
jiarepax. OAHaKO c/iyHn/iocb nyAo: noc/ie 
BMGLuaTG/ibCTBa aKaAeMMKa Jl.A.Op6e/in 
Ebtghmm MnxaM/iOBMH 6bm ocBo6oxAeH 
no nepecMOTpy p,er\a «BBi/iAy OTcyTCTBMH 
cocTaBa npecTynjieHH^, BepHy/ica b Jle- 

HMHTpaA M npOAOJDKMJl 3aHflTHfl HayKOM. 9\ 

npi/iLue/i k Heiviy, HTo6bi nonpocnTb npeA- 
CTaBMTb Haujy CTaTbK) b xypHa/i «AoKJiaAbi 
Ak3A6mmm HayKCCCP». Ebtghmm MuxaM- 
jiobi/ih CKa3aji: xopoiuo, n nocMOTpK) h BaM 
i~io3bohkd. HecTHO roBOpfl, n He oco6eHHO 
nanenncn Ha sto, cjihlukom cypOB 6bm ero 
B3rviflA- OAHaKO A^Hb cnycTa ag^ctbh- 
Te/ibHO pa3Aa/iCfl 3bohok, oh npi/innacmi 
MeHfl k ce6e n nonpocmi o6"bHCHHTb, hto 
TaKoe rn6e/ib K/ieTOK. 9\ o6"bflCHi/m, KaK 



Mor. Oco6eHHO EBreHHK) MnxaMJiOBMHy 

nOHpaBM^OCb TO, HTO naTOC()M3MOJ10rMIO 

HeKOTOpbix HeBpo/iornnecKHx 3a6o- 
neBaHMM bo3mo>kho 6yAeT o6"b«CHMTb 
cf)eHOMeHOM nporpaMMMpyeMOM rn6e/in 
K/ieTOK, xoth b to Bpeivm noAo6Hbix pa6oT 
6bmo coBceM Ma/io. Oh cor/iacn/ica npeA- 
CTaBMTb CTaTbK), KOTOpaa 3aTeM 6/iarono- 
jiyHHO BbiLU/ia b xypHa/ie. M CKa3a/i TaKyto 
<t>pa3y: «3HaeTe, Eopa, Bbi mo/ioaom, ho 
Bpeivm jieTi/iT. OAHOMy yneHOiviy xsajm nej 
TpMAuaTb — copOK, HTo6bi CTaTb ai<aAeMi/i- 



kom mjim Aa>Ke jiaypeaTOM Ho6e/ieBCKOM 
npeMMM, aApyroiviy MOxeTnoHaAo6nTbca 
A/ifl 3Toro nej ABecTM, ec/iw oh AO>Ki/iBeT. 
nosTOMy pa6oTaMTe 6bicTpo, ho crrapa- 

Te/lbHO». llpHHMHbl, no KOTOpbIM npHAeTCfl 

xAaTb m OTK/iaAbiBaTb 3aAyMaHHoe, HaM- 
AyTca BcerAa. Ho c/ieAyeT M36eraTb npo- 

MQJ2J]QH\A\A TaM, TAe 3T0 3aBMCMT OT HaC. 




O noAniiCKe 




HanoMMHaeM, hto Ha Ham 
xypHan c nto6oro HOMepa 
moxho nonruAcaTbcn 
b pep,aKu,iA\A. 

CroLiMOCTb nonniACKiA 

na BTopoe nonyroAMe 2014 

rom 

C flOCTaBKOfi 

no P0 — 870 pyd/iefi, 

np\A nonynenvwA 

b pep,aKi±\A\A — 540 py6nev\. 

06 9/ieKTpoHHbix nnarexax 
cm. www.hij.ru. 
CnpaBKM no TenecpOHy 
(495)722-09-46. 



PeKBM3MTbi: 

no/iynaTe/ib rmaTexa: 

AHO Uemp «HayKanpecc», 

MHH/Knn 7701325151/770101001 BaHK: AKB 

«PocEBpo5aHK» (OAO) r.MocKBa, 

Hoiviep cneTa: 40703810801000070802, 

k/c 30101810800000000777, BI/IK 044585777 

Ha3HaHeHne rmaTexa: noAnncKa HaxypHa/i 

«Xl1MHfl l/l XM3Hb— XXI BeK» 



06 apxi/ise 



ApxiAB «Xiamiaia i/i >km3hi/i» 3a 45 Jier — 3T0 6onee 50 
000 CTpaniAu,, paccKa3biBa\oiu,iAx o Hayice, o tom, KaK 
eeaenatOT, kto ee jxenaei ia 3aneM, a raKxe aniono- 
rwn (pa Hiac tiakia ia co6paniAe BeniAKonennbix piAcyn- 
kob. CroiAMOCTb— 1350 py6neiA cyneroM nociaBKiA. 
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MaTeMaTMKa 
(J)apMaueBTOB 

«C 



03AaHne /ieKapcTBa» — stm 
c/iOBa Bbi3biBaK)T pa3Hbie accouMauMM. 
Moxho npeACTaBMTb ce6e koh Beiiep , 
KOTopbiM LUTaivinyeT u paccJ)acoBbiBaeT 
Ta6/ieTKn; jikdagm b 6e/ibix xanaiax, ko- 
Topbie cocpeAOToneHHO KanaiOT hto-to 

B np06npKM, AenaKDT MH"beKU,MM MblLliaM 

m/im pa3nnflAbiBaK)T naiuKM c n/ieceHbio; 
ApyrHx ziKDAefi, Toxe b 6e/ibix xa/iaTax, b 
6o/ibHMHHOM nanaTe cpeAH nau,neHTOB. 
1/lMeHHO o jia6opaTopHbix Mcc/ieAOBaHMjrx, 
kjihhmhgckmx McnbiTaHMflx M/iM npo6/ieMax 
npon3BOACTBa HOBoro npenapaTa o6biHHO 
ni/iujyT xypHa/iMCTbi. Ho MHoroe ocTaeTca 
3a KaAPOM, b tom HMcne pa6oia MaTeivia- 
tmkob. 5e3 mx ynacTMH ceMnac He 06x0- 

AHTCfl HH OAHH 3Tan C03AaHMfl neKapCTBa. 

AaTanbi Bcen3BecTHbi(pnc. 1). CHanana 
nccneAOBaTejin Bbi6npaK)T 6noxnMMHe- 

CKMM nyTb, Ha KOTOpblM XOTflT B03AOMCTBO- 

BaTb, MMLUGHb Ha 3tom nyTM m MoneKyjiy, 
B3anMOAeMCTByiOLi4yK) c MMLueHbK). KorAa 
noTeHu.ua/ibHoe zieKapcTBO HaMAeHO, 

pa3pa60THMKM npOBepflK)T, HaCKO/lbKO 
3C()Ct)eKTMBH0 OHO npOTMBOCTOMT 60Tie3HM 

m 6e3onacHO a/ih nau,neHTa. Ecjii/i stot 
3Tan npOLue/i ycneniHO, HaAO A0Ka3aTb, 
hto zieKapcTBO 6yAeT BOCTpe6oBaHO Ha 
pbiHKe, BbmcHMTb Kpyr noTeHu.wajibHbix 
noTpe6nTeneM m onpeAe/iMTb u,eHy. 

fl/ifl KaxAoro 3Tana cymecTByeT cbom 
Ti/in MaTeiviaTMHecKoro MOAe/inpoBaHna: 
6nojiornHecKoe, cfrapMaKonorMHecKoe, 
CTaTMCTunecKoe m SKOHOMnnecKoe. Bmojio- 
rMnecKoe MOAe/inpoBaHne ncnojib3yK)T Ha 
CTaAnn Bbi6opa MMiueHM n aKTMBHoro Be- 
LuecTBa. Ha stom 3Tane Bee naLue npi/iMe- 

HflKDT KOMflbKDTepHblM CKpi/lHHHf, KOTOpbIM 



no3BormeT npoaHann3npoBaTb AencTBMe 
HecKO/ibKMx Aec^TKOB TbicflH MO/ieKy/i in 
silico, 6e3 npoBeAeHi/m onbiTOB. M3 hmx 

JlMLUb HeCKOJlbKO A6C51TKOB npOMAyT AO 

KJiMHMHecKyK) npOBepKy, a Ha CTaAMM kjim- 
HMnecKMx McnbiTaHUM HepeAKO ocTaeTCfl 
Bcero OAHa MO/ieKy/ia. 1/lHorAa BemecTBO, 
OT6npaeMoe ixnn jieneHMH Toro mjim mhoto 
3a6ojieBaHMH, mjim ero npeAwecTBeHHMK 

MOryT 0Ka3aTbCfl SCjDC^eKTMBHblMM M B 

ApyrMX H03onornflx. HanpMMep, MMMyHO- 
cynpeccuBHbiM npenaparsBepo/iMMyc, no- 
K33aHHbiM noc/ieTpaHcnjiaHTau,Mn noHKM m 
cepAua, npMMeH^KDT v\ Ana JieneHMA paKa 

nOHKM, HO B 60TlbLUHX A03ax. 

K/lMHMHeCKHe MCnblTaHMfl COCTOflT M3 

Tpex CTaAMM <pnc. 2). riepBaa AOBO/ibHO 
KOpOTKan, 3aHHMaeT oko/io roAa, o6biHHO 
b new ynacTByKDT HecKO/ibKO agchtkob 

3AOpOBblX A06pOBO/lbU,eB. (B HeKOTOpblX 

CTiynaax, HanpMMep npn pa3pa6oTKe ncu- 

XOTpOnHblX CpeACTB, 3AOpOBbie jikdam b 

ncnbiTaHMflx He ynacTBytOT. ) Ha stom 3Tane 
ncc/ieAOBaTe/iM ou,eHMBaiOT 6e3onacHOCTb 
neKapCTBa, y6exAaiOTCfl, hto npaBM/ibHO 
noAo6pa/in A03y, oueHMBatOT, KaK opra- 
hm3m nepeHOCMT npenapaT. Ha btopom 
CTaAnn b wcnbiTaHi/mx 3aAeMCTB0BaHbi 
HecKO/ibKO coTeH 6onbHbix jiKDAeii, a u,e/ib 
ee — ycTaHOBMTb, HacKonbKO ycneiuHO 
npenapaT MOxeT zieni/iTb AaHHoe 3a6o- 
neBaHne. £\nn KO/iHHecTBeHHoro aHa/iM3a 
no/iyneHHbix AaHHbix npMMeH^KDT ct>ap- 
MaKOTiornnecKoe MOAe/inpOBaHi/ie. KaK m 
6nonornHecKoe, oho ncnoTib3yeT c()apMa- 
KOMeTpMKy — Ancunn/inHy, KOTOpaa o6"b- 
eAUH^eT cJ)apMaKOKMHeTMKy n cJ)apMaKO- 
AHHaMMKy. OapMaKOKMHeTMKa onucbiBaeT 




Uymb, Komopuu npoxodum AeKapcmeo om udeii 

do anmemoeo npwiaeica. BmeucuMOcmu om KowcpemHoii 6ojie3m ama cxejna Moxcem eapbupoeantb 



npou,eccbi, npoMcxoA^LAMecTieKapcTBaMM 
b opraHM3Me, a <t>apMaKOAHHaMw<a — bjim- 
AHue TieKapCTBa Ha cuMnTOMbi 6one3HM v\ 
opraHH3M b u,e/iOM. 1/lAea/ibHaa <t)apMaKO- 
MeTpMHecKaa MOAe/ib o6^3aTe/ibHO aojix- 

Ha C MaKCHMa/lbHOM TOHHOCTbK) OU,eHMTb 

pacnpeAe/ieHne zieKapcTBa b opraHM3Me 
1/1 cnoco6 ero ynoTpe6/ieHnq, ynMTbiBaTb 

MexaHM3M B3aMM0AeMCTBMfl aKTHBHOTO 
BeLAeCTBa C Ml/ILUeHflMM, HT06bl 3HaTb, KaK 

npenapaT MOxeT B/in^Tb Ha 6noMapKepbi, 

no KOTOpbIM OU,eHMBaK)T COCTOflHMe 6onb- 

Horo, HanpHMep TeMnepaTypy, AaBneHne, 
cocTaB kpobm M/iM Apyrwe noKa3aTenn. 

MHorAa Heo6xoAHMbie ncnbiTaHna 6yAy- 
mero neKapCTBa HeB03MoxHO npOBecTM 

Ha TIKDA^X, B TOM Hl/ICJie no STUHeCKMM 

cooGpaxeHMsqM, ho hx moxho ncnbiTaTb 
Ha xMBOTHbix. B 3ti/ix c/iynaflx c()apMaKo- 
MeTpuHecKoe MOAe/inpoBaHne no3Bo/i5ieT 
npeACKa3aTb AeMCTBue npenapaTa Ha 
ruoRew c yneTOM mx (J)M3MOTiornHecKMx 
oco6eHHOCTeM. HeKOTopbie npenapaTbi 
Henb3a TecTi/ipoBaTb Ha AeT^x, ho ecTb 

AaHHbie 06 MX AeMCTBMM Ha XMBOTHblX M 
B3pOCJlblX TIKDAeM. ReT\A OTJlMHaiOTCfl OT 

B3poc/ibix He To/ibKo pa3MepaMM, HO M 
MeTa6o/iM3MOM. \A 3Aecb Toxe BbipynaeT 
MaTeMaTMHecKoe MOAe/iMpoBaHMe. 

Xoth 4)apMaK0MeTpMHecKafl MOAe/ib 
pemaeT cpa3y HecKO/ibKO BaxHbix m Henpo- 
CTbix 3aAan, OHa He AO/ixHa 6biTb ctimlu- 
kom ctioxhom. CnoxHbie MOAe/iM TpyAHO 
npoBep^Tb, MHTepnpeTMpoBaTb. KpoMe 
Toro, He 3a6yAeM, hto MOAe/ib 6yAyT 
paccMaTpMBaTb hmhobhmkm, peujaKDiAMe 
cyAb6y npenapaTa. QiaBHoe ee Ha3Hane- 

HMe B TOM, HT06bl SCjX^eKTMBHO M Har/1«AH0 
npOAeMOHCTpMpOBaTb, KaK MOXHO JieHMTb 

3a6o/ieBaHMe c noMombio onpeAe/ieHHoro 
BeiAecTBa. TaKa^ MOAe/ib noMoraeT pery- 
TiflTopHbiM opraHaM m 4)apMau,eBTMHecKMM 
KOMnaHM^M npMHMMaTb peiueHMfl no noBO- 
Ay Aa/ibHeMLueM pa3pa6oTKM npenapaTa m 
ero perMCTpau,MM. 

Ho noKa ao perMCTpau,MM AaneKO. Oap- 
MaKOMeTpMHecKan MOAe/ib no3Bon^eT 
OKOHnaTe/ibHO onpeAenMTb A03y npe- 
napaTa m nepeMTM k TpeTbeMy 3Tany ktim- 

HMHeCKMX MCnblTaHMM — MCCTieAOBaHMK) 

neKapCTBa Ha nonyrmu,MOHHOM ypoBHe. 

ErO 3C[)Ct)eKTMBH0CTb M 6e30naCHOCTb M3- 

ynaiOT Ha MaKCMMa/ibHO pa3HOo6pa3HOM 
Bbi6opKe, HTo6bi noH^Tb, KaK oho 6yAeT 
AeMCTBOBaTb, KorAa BbiMAeT Ha phhok. B 

TpeTbeM CTaAMM KTIMHMHeCKMX MCnblTaHMM 
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50J1E3HM M JIEKAPCTBA 



0333 1 



V 



<£asa 2 



Oaaa 3 



20-80 

3W0pOBblX 

AocpoeoribueB 



100 300 

GOJlbHblX 



3000 5000 
SonbHWX 



- 1 roA 



- 2 row 



3-4 nofla 



OyeHvrrb ctrapwaKO 

KMHGTHMGCKMC H 

raa pi/a KoanHa m w^ecKi/e 
napar.ieTpbi, 

Aaib npeAsapmeribHyto 
oueHKy 6e3onacnocTM 



OnpeAejiwTb 

VPOBGHb 

cxeiwy npn&wa 
npenapaia ann 
nccneACsaHMfi 
0a3bi 3 



nOflTBepflMTb 
3<M)eKTHBHOCTb 

n OeaonacHOCTb 
npenapaTa 



2 

Ha pa3Hbix cmadunx KAmmecKux ucnumamu 
uccjiedoeamejiu peuiawm pa3Hbie 3adam 

HenpeivieHHO AO/i>KHbi ynacTBOBaTb nau,n- 
eHTbi M3 tgx CTpaH, rAe cJ)npMa-pa3pa6oT- 
hmk jieKapCTBa nnaHMpyeT npOAaBaTb cbom 
npenapaT. 06pa6oTKa TaKoro MaccMBa 
AaHHbix mmggt cbokd cneu,nc))HKy, M TyT 
noAKJitOHaeTCfl CTaTMCTMnecKoe MOAe/iM- 
pOBam/iG. Oho no3BO/iaeT pewaTb 3aAann, 
HeBbino^HMMbie Ha npeAbiAyLUnx STanax. 
V\uen f\eno c 6ojibLiiOM Bbi6opKOM, moxho 
npoBepMTb, KaK neKapcTBO &nv\nei Ha jik> 
AeM pa3Horo B03pacTa mjim pacoBOM npn- 

HaA/IB>KHOCTM, MOXHO npM Heo6xOAHMOCTM 

pa3Ae/inTbyHacTHMKOB MccneAOBaHMH i/i no 
ApyruM npn3HaKaM. 
npenapaT, 6/iarono/iyHHO npouueALUMM 

BCe CTaAUM K/1MHMHGCKMX MCnblTaHMM, 

perncTpnpyK)T. B HanieM CTpaHe c^yHKui/iw 
perMCTpMpyKDinero opraHa Bbino/iHaeT 
MnH3ApaB, KyAa m nepeAaiOT o6ujnpHoe 
AOCbe npenapaTa, b tom nnc/ie AaHHbie 
(J)apMaKOMeTpnHecKoroMOAe.nnpoBaHi/m, 
noATBepxAaiomne ero 6e3onacHOCTb m 
acJ)c})eKTMBHOCTb, a TaKxe AaHHbie skoho- 

MMHeCKOrO MOAe/lMpOBaHMfl, KOTOpbie OT- 

paxaKDT KOHKypeHTOcnoco6HOCTb HOBoro 
JieKapCTBa v\ ero nepcneicn/iBbi Ha pbiHKe. 

B POCCMM B pOJIM OCHOBHOrO 3aKa3HMKa 

zieKapcTB BbiCTynaeT rocyAapcTBO. 3Hann- 
Te/ibHyio nacTb npenapaTOB oho 3aKynaeT 
i/i pacnpeAermeT u,eHTpa/iM30BaHHO, n ajih 

MHOrMX 60JlbHblX, B TOM Hl/ICJie XpOHMKOB, 

3to eAUHCTBeHHbM cnoco6 nonynaTb He- 
o6xoAHMyio noMOLAb: 3cj)c})eKTi/iBHbie ne- 
KapcTBa 6biBaiOT oneHb Aoponn. B cnynae, 
KorAa zieneHMe on/iani/iBaeT rocyAapcTBO, 
oho i/i Bbi6npaeT ero CTpaTerwo. 3kohomm- 
necKMe MOAe/ii/i no3BormiOTyHecTb 3ct>ct>eK- 
Ti/iBHOCTb neKapcTBa, erocTOMMOCTb, ueHy 
6o/ie3HM, KaTeropuM nau,neHTOB, kotophm 



noi<a3aHO zieneHMe, v\ Apyrwe <t>aKTopbi i/i 
Bbipa6oTaTb onTMMa/ibHyio MeTOAHKy. 

XoTfl 6e3 MaTeiviaTMHecKoro moa6/im- 
poBaHM^ He o6oMTi/icb npM pa3pa6oTKe 
neKapcTBeHHbix cpeACTB, a ero AaHHbie 
Heo6xoAHMbi npM pen/iCTpau.i/ii/1, oho He 
MoxeT no/iHOCTbio 3aivieHi/iTb pe3y/ibraTbi 

K/l 1/1 H 1/1 HeC KMX MCnblTaHMM. 1/lHblMM C/lOBa- 

Mi/i, b c/iynae, KorAa MOAe/ib peKOMeHAy- 
eT M3MeHMTb A03npoBKy, 3to yKa3aHMe 
HaAO noATBepAHTb 3KcnepMMeHT0M. Ho 
6biBaiOT CMTyau,MM, KorAa peryrmTOpHbii/i 
opraH caM npOBOAUT MCC/ieAOBaHMH, b 
tom Huc/ie n MaTeMaTMnecKoe moagjim- 
pOBaHi/ie, m no mx pe3y/ibTaTaM coBeTyeT 
n3MeHHTb A03y. 3tot coBeT o6fl3aTe/ieH 
k Mcno/iHeHMio, ho oneHb 3aTpaTeH, no- 
CKO/ibKy noApa3yMeBaeT npOBeAeHMe ao- 
no/iHUTenbHbix K/ii/iHUHecKi/ix i/icnbiTaHi/iM. B 
TaKi/ix c/iynaax MaTeMaTMnecKoe MOAenn- 
pOBaHi/ie MOxeT noMOHb npOM3BOAHTe/i^M 
C3K0H0MHTb BpeMa i/i AGHbri/i, ecnM cyMeeT 
AaTb pery/iMpyiOLueM opraHM3au.nn 060- 

CHOBaHHblM OTBeT. 

Bot KaKan mctopm^ npOM30Luna npM 
perMCTpau,MM npOM3BOAMMoro b CLUA npe- 
napaTa c()MHrojiMMOAa, npeAHa3HaneHHoro 
Ana jieneHM^ pacceaHHoro CK/iep03a. 3to 
ayTOMMMyHHoe 3a6o/ieBaHMe, npM koto- 

pOM aKTMBMpOBaHHbie JIMMC^OUMTbl npO- 

HMKaiOT nepe3 reMaT03Hu,ect)a/iMHecKMM 
6apbep m aTaKyiOT K/ieTKM u,eHTpa/ibHOM 

HepBHOM CMCTeMbl. B03HMKaiOT OHaTM 

BOcnaneHM^, KOTOpbie co BpeMeHeM py6- 

□.yiOTCfl (CKTiepOTM3MpyiOTCfl). IIOCKOJlbKy 

pacnonoxeHbi ohm xaoTMHHO, to ecTb pac- 
ce^HHO, 3a6o/ieBaHMe no^ynMno Ha3BaHMe 
«pacce«HHbiM CKnep03». Omhto^mmoa 
3aAepxM BaeT n m M(t)Ou,MTbi b n m M(})oy3nax, 
m ohm He MoryT nonacTb b UHC. OAnaKO 
ecnM jiMMC^ouMTbi He nycKaiOT b KpOBb, 
MMMyHHaa CMCTeMa ne/iOBeKa noAaB/ieHa 

M OH nOABepXeH BCeB03MO>KHblM pMCKaM. 



Pacce^HHbiM CK/iepo3 — TflxeneMLuee 3a- 
6oneBaHMe, m noTeHu,Ma/ibHafl no/ib3a ot 
npMMeHeHMfl c()MHro/iMMOAa npeBbiujaeT 

nOTeHU,Ma/lbHblM pMCK, TO^bKO Heo6xoAMMO 
OHeHb TOH HO paCCHMTaTb A03MpOBKy, HT06bl 

He noAaB/iHTb MMMyHHyio CMCTeMy 6onb- 

LUe, HeM 3T0 Heo6xOAMMO. K/lMHMHeCKMe 

McnbiTaHMfl noKa3a/iM, hto ao3mpobkm 0,5 m 
1 ,25 mt noAaB/ifliOT o6ocTpeHMe pacce^H- 
Horo CKnep03a c OAMHaKOBOM nacTOTOM, ho 
6onbi_uafl A03a Bbi3biBaeT 60/iee cepbe3- 
Hbie HexenaTe/ibHbie no6oHHbie 3ct>c()eKTbi. 
0MpMa-pa3pa6oTHMK peKOMeHAOBana 
A03y 0,5 mt m noAa/ia 3a^BKy Ha perMCTpa- 
u,mkd. PaccMOTpeB ee, perMCTpMpyiomMM 
opraH npeATioxM/i npOBecTM K/iMHMHecKMe 

MCnblTaHMfl, HT06bl npOBepMTb, He/lb3?l /1M 

CHM3MTb A03y eLue b Aaa pa3a. 
B pacnopaxeHMM kom naH m m 6bi/io 

MHOXeCTBO pe3y/lbTaTOB MCC/ieAOBaHMM 

pa3Hbix A03 npenapaTa Ha 60/iee paHHMx 

<J>a3aX K/lMHMHeCKMX MCnblTaHMM. Ha OCHO- 

Be 3TMXAaHHbixcneu,Ma/iMCTbict)MpMbi pa3- 
pa6oTa/iM (J)apMaKOMeTpMHecKyio MOAe/ib, 
KOTOpaa yHMTbiBa^a A03y npenapaTa, ero 

KOHU,eHTpaU,M10 B OpraHM3Me, B/lMflHMe Ha 

nMMcJ)OL4 l MTbi, nacTOTy o6ocTpeHMM m no- 
AB/ieHMe HOBbix onaroB BOcnaneHMa UHC. 
MoAen b AOKa3bi Ba^a , hto ch MxeH Me A03bi 

npMBeAGT K 3HaHMTe/lbHOMy yBe/lMHeHMK) 

KO/iMnecTBa o6ocTpeHMM b TeneHMe roAa. 
OTBeT y6eAM/i hmhobhmkob, A03y MeH^Tb 
He CTa/iM. 

noAo6Hbie A^ia/iorM MexAy pery/iMpy- 
KDineM opraHM3au,MeM m c^apMaueBTMne- 
ckom KOMnaHMeM c/iynaiOTca HepeAKO, m 
cJ^apMaKOMeTpMHecKoe MOAe/iMpOBaHMe 
MOxeT CKa3aTb b hmx CBoe BecKoe cjiobo. 
l/l TorAa CTOpOHbi npMxoA^T k cornanieHMio 
m AOCTMraiOT r n a b h o m u,e/iM: no/iynMTb 

npOAyKT, BblTOAHblM A/l^ KOMnaHMM, 30- 

c|)eKTMBHbiM Ana nau,MeHTa m nojiHOCTbio 
yAOB/ieTBOpaiOLAMM rocyAapcTBO. 

H.J1.Pe3HMK 



Pejaam^ dnarompMT K.B.XyaeHKOBa, crap- 
mero cneuuajiwcTa no MORenmpoBanvwo OOO 
«HoBapmc 0apMa» (www.novartis.ru), 3a no- 
MOiMb b nonroTOBKe Marepmna. 
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XiiMiinecKoe 

CpOACTBO 

/Jsa c nonoBMHofi roaa Ha3ap, Mbi onydniAKOBann lAHTepBbio 
«5o/ibLua9i xiamiak ceroAHn ia 3aBrpa» c Cepreeiu Bhkto- 
poBuneM r onydKOBbiM, flOKTopoM xiamiahockiax HayK, 
npocpeccopoM, naypearoM JleHiAHCKofi npeMiAiA, b npo- 
Lu/iOM — nepBbiM 3aMecTiAreneM MiAHiACipa xiamiahockoia 
ia HecpTenepepadaTbiBaiomefi npoMbiuufieHHOCTiA CCCP, a 
Hbme nepBbiM BiAije-npe3weHTOM 3 AO «PocxiAMHecpTb», 

BI/lU,6-np63l/lfl,GHT0M COHD3a XIAMIAKOB P0 (CM. «XlAMIAIO 

ia >Ki/i3Hb», 2011, 9). r\y6niAKau,iA9\ 3aiAHrepecoBana 
HiATajeneiA, hto ia HeyaiABiATenbHO. Be£b 3a KaxfibiM 

C/IOBOM MHTepBbHD CTOfIT MyflpOCTb, >Kl/13H6HHblPl IA npO- 

cpecciAOHa/ibHbM oribir, rny6oKiAe 3HaniAn, HepaBHOflymiAe 
ia rocyaapcTBeHHoe MbiiuneniAe. Mbi cnerKOCTbto noo6e- 
nxaniA HiATaTennM, hto BCKope nocneixyeT npofionxei-Me 
pa3roBopa. flpaB^a, nay3a 3aTHHynacb. Ho renepb Mbi 
HaKOHeu, Bbino/iHfieM CBoe odeiuaHne. Bropoe lAHrepBbio 
c CB.ro/iy6KOBbiM, Koropoe B3nna masHbivi pep,ai<Top 
xypHana JI.H.CjpenbHiAKOBa, raioKe nocBfuyeHO Hacmfi- 
meMyiA 6yjxyuxeMy6onbiuoiAxiAMiAiA b Pocciaia, npodneMaM 

IA MIApOBbIM TGHfl,GHU,IA9IM . 



Cepreft Bmktopobmh, noone Hauiero pa3i~OBopa o npo6/ie- 

MaX 6o/1bUJOM XMMHH B POCCMM npOLUJIO ABa C nOJIOBMHOM 

roAa. Hto-to i/i3MeHmiocb 3a sto Bper/m? 

CeroflH^ xi/iMi/m OKOHnaTe/ibHO noTepa/ia BepTMKa/ib b ynpaB- 
/1GH m h . Xi/iMUHGCKyK) OTpac/ib c ee cothhmm npeflnpn^THM 
pa3Aep6aHM/in MexAy Mi/mnpOMTOproM, MMHnpOMSHepro n 
rocyAapCTBeHHOM KOpnopau,Mei/i «PocTexHO/iornn». rioxoflyAe/ia 

HaCTb CymGCTBGHHblX KyCKOB X l/l MI/I l/l OTfla/lM MMH060p0Hbl, Mmh- 

ce/ibxo3y, PAH i/i MnHo6pHayKM. Bch CbipbeBaa xwvii/m, KOTOpaa 
0npG/] 1 eji5ieTyp0BGHbxi/iMi/i3aiJ 1 Mi/i CTpaHbi, nepeAaHa MwHSHepro, 
a bca c/iOKHaa xi/iMMJi — MuHnpOMTOpry. 

HO 3TO XCe B03MO>KHblM nOAXOfl? BeAb XMMMfl npoHMK/ia 

bo Bee OTpac/iM skohommkm — 3HepreTMKy, TpaHcnopT, 
MaiiiMHOCTpoGHUG, jierKyio npoMbiui/ieHHOCTb, ce/ibCKoe 

X03S1MCTB0, KOCMOC. 

BepHO, TaKOM noAxoA B03MoxeH. OflHaKO 3Aecb ecTb ABe ce- 
pbe3Hbie npo6/ieMbi. nepBaa 3aKjiiOHaeTCfl b tom, hto hm b Mi/ih- 
npoMSHepro, hm b MfiHnpoMTopre hgt AOCTaTOHHoro KO/iMnecTBa 
npocJ^ecci/iOHa/ibHbix xi/imi/ikob, KOTopbie noHMMa/iM 6bi cyTbXMMM- 
necKi/ix npon3BOACTB m npoMbimneHHbix npoueccoB, MX BHyTpeH- 

HIOIO JlOR/IKy, BHyTpGHHMG M BHGLUHMe CBA3M. 3TO OHeHb CJlOXHafl 

m onacHaa b HeyMe/ibix pyKax OTpac/ib, nosTOMy ynpaB/ieHu,bi b 

XMMMHGCKOM OTpaC/lM 06fl3aHbl 06/iaAaTb 6a30BblMM 3HaHMflMM B 

o6nacTM xmmmm m xMMMHecKMx TexHO/iorMM. BTopaa npo6/ieMa — 
pa3o6LAeHHOCTbnpeAnpM^TMM. PacTaLAM/iMXMMnpoM no KycoHKaM 

B pa3Hbie CTOpOHbl, HO He nOAyMa^M O B3aMMOAeMCTBMM MexAy 
nOAOTpaC^flMM. A MGXAy TGM XMMMHeCKafl OTpaC/lb - 3T0 eAMHbIM 

opraHM3M, no cocyAaM KOToporo TeKyT cbipbe, no/iynpoAyKTbi, 
npoAyKTbi, OTxoAbi, npeBpaLuaiOLAMecfl b cbipbe. OTAe/ibHbie 
nacTM SToro opraHM3Ma CBA3aHbi mhokgctbom CB?i3eM, ohm B3a- 
MMOAeMCTByiOT MexAy co6om KaK b jiio6om CMCTeMe. 3to AO/ixHbi 
noHMMaTb MMHMCTpbi, a ecnM He noHMMaiOT, to npaBMTenbCTBO 
AOjixho AepxaTb 3Ty CMTyau,Mio b cbomx xecTKMx pyKax. 




MHTEPBbK) 



fl/ifl Toro HTo6bi noHiiMSTb m o6ecneHMBaTb 3(|)c|>eKTMBHoe 
B3anMOflMCTBne, Ha ao nocTOAHHo aHa/iM3MpOBaTb cMTya- 
UMio. A c aHa/iMTMKaMM y Hac b CTpaHe to>kg npo6/ieivia . Ha 
oflHOM 113 c/iyiuaHMM b 06u4Gctbghhom na/iaTe np03Byna/io, 
hto b opraHax rocyAapCTBeHHOM B/iacTM m b CM/iOBbix CTpyx- 
Typax He xsaTaeT 17 thcsih aHa/i mtmkob . 
YAMBMTejibHO, hto sto kto-to noACHMTa/i. Ha caMOM f\ene, ec/iM 
B/iacTb McnoBeAyeT npMHi_i,Mnbi «pbiHOK Bee caM OTpery/iMpyeT» 
m «Bce, hto HaAO, KynMM», to HMKaKa^ aHa/iMTMKa eM He HyxHa. 
nosTOMy MHeHMH SKcnepTOB B/iacTb He MHTepecyiOT, xoth c[)op- 
Ma/ibHOCTM co6/iKDAGHbi — SKcnepTHbie coBeTbi ecTb. OAHaKO, KaK 
roBOpHT aHr/iMHaHe, Bpeivia m TeneHMe peKM He xAyT nenoBeKa. 
Be3 aHa/iMTMKM HeB03MO>KHO ABMraTbCR BnepeA, pa3pa6aTbiBaTb 
CTpaTerMM. ELue pa3 xony noBTOpMTb to, oneivi Mbi roBOpM/iM ABa 
roAa Ha3aA- BceM OTpac/i^M skohommkm, BK/nonaa xMMnpOM, 
BceM npeAnpM^TM^M m mx B/iaAe/ibuaM Heo6xoAMMO 3HaTb, KyAa 
n/iaHMpyeT matm rocyAapCTBO, nero xoneT AOCTMHb, KaKOBbi ue^nM. 

EC/IM HeM M 3aHMMaKDTCH MMHMCTepCTBa BO BCeM MMpe, TaK 3T0 

aHa/iM30M, nporH030M m n^aHMpOBaHMeM. 1/lHane rocyAapCTBO 

He MOXeT CjDyHKLJ.MOHMpOBaTb. B 3T0M CMblC^e HaLUe MMH3K0H0M- 
pa3BMTMfl CO CBOMMM 4>yHKU,MflMM He CnpaBflfleTCfl. 

KcTaTM, ceMHac MuHnpOMTOpr m MnH3Hepro no nopyneHiiio 
npaBMTe/ibCTBa PO pa3pa6aTbiBaiOT crpaTernio pa3BMTMn 

XMMMHeCKOrO M HG(J)TGXM M MHGCKOTO KOMn/ieKca AO 2030 

roAa. 

BepHO, m bot TyT-TO aHa/iMTMKa m noHaAo6M/iacb. MMHnpOMTOpr 
3aKa3a/i 3Ty pa6oTy poccmmckom KOHca^TMHroBOM KOMnaHMM 
Strategy Partners Group. HaKOHeu,-TO Mbi no/iynM/iM xoTb KaKOM-TO 
o6o6iAaiOLAMM AOKyMeHT, to^kobo npopa6oTaHHbiM b ero aHa/iM- 
TMnecKOM nacTM. HHbiMM c/iOBaMM, Tenepb Mbi npeACTaBn^eM b 

U,MCt)paX MMpOBOM M pOCCMMCKMM XMMMHeCKMM KOMn/ieKC. HO, K 

coxa/ieHMio, stmm aHa/iM30M CTpaTerMM noKa hto m orpaHMHM- 
jiacb. QiaBHaa xe ee nacTb - hctkmm nnaH agmctbmm ao 2030 
roAa - noKa He nonynM/iacb. M b stom CMbicne CTpaTerMM HeT, 

TaK CHMTaiOT CneU,Ma/lMCTbl M3 XMMMHeCKOM OTpac/iM, noTOMy 

hto Ha ocHOBaHMM c^mlukom o6lamx paccyxAeHMM M 06fl3a- 

Te/lbHblX MOAHblX CJIOB HeB03MO>KHO COCTaBMTb HeTKMM n/iaH 

noc^eAOBaTe/ibHbix asmctbmm ao 2030 roAa. Xot« hmhobhmkob 
«CTpaTerM^» ycTpaMBaeT, ohm npMBbiK/iM k o6uj,hm TyMaHHbiM 

(})OpMy/lMpOBKaM. 

rioneMy CTpaTerufi He no/iynujiacb? 

CaM AyMaio 06 stom. J1m6o cneu,Ma/iMCTOB noAP^An/in ne Tex, 
jim6o MMHnpoMTopr m MMHnpoMSHepro HenpaBM/ibHO cqbopMy- 
jiMpoBa/iM TexHMnecKoe 3aAaHMe. 

Ho, xax q noHMMdio, aHa/iMTMHecxan nacTb CTpaTerMM BaM 

nOHpaBMJiaCb. IIOAe/IMTeCb C HailJMMM HMTaTe/inMM H3M- 

60/iee MHTepecHbiMM uMc|>paMM m tghaghi4M5imm, ec/iM, 
kohghho, sto He rocyflapCTBeHHa^ TaMHa. 

KoHenHO, sto He TaiiHa. KaK He TaMHa m to, hto npexH^q CTpaTe- 
rMM pa3BMTM^ xMMnpoMa ao 2015 roAa6bmaycneLUHO npoBane- 
Ha. HacaMOMAe/ie AOKyMeHT /lMUJbnoATBepAM/i o6o6uj,OHHbiMM 
u,M(J)paMM Hame noHMMaHMe, hto Mbi CM^nbHO OTCTaeM ot MMpa 
no o6"beMaM npoM3BOACTBa m HOMeHK/iaType, ctomm b CTopoHe 

OT MMpOBblX TpeHAOB. 
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Mi/ipoBaa XMMMA npoAO/ixaeT 6biCTpo pa3BMBaTbca. flaxe 
TaM, rfle BBFI TonneTCH Ha MecTe, xmmmh o6fl3aTe/ibHO pacieT, 
n pacTeT npenMyLu,ecTBeHHO. CeroAHfl xhmmmgckhm komfijigkc 

CTaHOBMTCfl JIOKOMOTMBOM MMpOBOM 3K0H0MMKM '. K 2030 TOAY 

ero pod npeBbiCMT pocT mmpoboto BBn b nojiTopa pa3a. 

3fleCb JlMAHPyKDT CTpaHbl C KpynHeMLUMMM 3K0H0MMKaMM — Km- 

TaM, CLUA, flnoHMfi v\ TepiviaHMq. Hawe Mecrro — TpMHaAuaToe. 
06-beM npon3BOACTBa poccmmckoto XHMi/inecKoro KOMnjieKca 
b TpM c no/iOBMHOM pa3a MeHbLue, hgm b TepMaHMM, b n^Tb pa3 

MeHbLLie, HGM B flnOHMM, B BOCeMb pa3 MeHbLIie, HGM B CLUA, M 

b A^c^Tb pa3 MeHbLue, neM b Kmae. A npon3BOAHTe/ibHOCTb 
TpyAa — b ceMb pa3 MeHbiue, neM b CLUA 1/1 flnoHMM. nosTOMy 
HeyAUBMTe/ibHO, hto, CKaxeM, TOHHa IIBXy Hac ctomt Ha 30% 
6ojibLue, neM b CLUA, TOHHa aMMnaKa — Ha 15%. To xe caMoe 
KacaeTca no/in3Tn/ieHa hm3koi~o m BbicoKoro AaBJieHMH. 

BnponeM, n cwpbe y Hac AOpoxe: BHyTpeHHan u,eHa Ha ra3 b 
Poccmm Ha 21 % BbiLue, hgm b CLUA. l/l 3JieKTp03HeprnH y Hac ao- 
poxe — b Tpn pa3a no cpaBHGHi/ifo c KMTaeM m b ABa c no/iOBMHOM 
pa3a no cpaBHOHMfo c CLUA. l/l TapncJ)bi Ha xe/ie3HOAOpoxHbie nepe- 
bo3km y Hac Ha 20% BbiLue, neM b CLUA. He roBopa yxe 06 M3H0ce 

OCHOBHblX C()OHAOB KpynHblX l/l CpGAHMX XI/1MMHGCKMX npOM3BOACTB, 

KOTOpbiM cocTaBun 44,4% b 2011 roAy. To ecTb no 3cJ}(J)eKTMBH0CTM 
POCChmckmm xhmmhgcki/im KOMn/iGKC cn/ibHO ycTynaeT 3anaAHOMy. 

Ae/io BGAb He TO/ibKO b npoMSBOAHTe/ibHocTM TpyAa m 3<t>- 

CjiGKTMBHOCTM , HO H B HOMGHKJISTypG npOAyKU,l/IH , KOTOpyiO 
Mbl npOM3BOAHM M npOA^eM, B COOTHOLUGHMM <OKCnOpT— 

MMnopT» m ero CTpyicrype. KaK 3Aecb Bbir/inAMT Poccmh? 

Poccmh no-npe>KHeMy Bbim wit KaK cbipbeBaa CTpaHa, comacuB- 
wa^ca c 3tmm no3opHbiM CTaTycoM 20 /ieT Ha3aA- Hto Mbi skc- 
nopTMpyeM? Cepy, MoneBMHy, aMMManHyio ce/iMTpy, xnopMCTbiM 

Ka/ll/IM, AUclMMOHMM Ct>OCC()aT, aMMOCf)OC, 6e3BOAHblM aMMUSK, 

MGTaHO/i, Kanpo/iaKTaM, aKpmiOHMTpmi. Bee stm npoAyKTbi, k 
c/iOBy CKa3aTb, Mbi npon3BOAHM Ha 3aBOAax, co3AaHHbix em,e 

B COBeTCKOe BpeMfl. riOJlM3TM/ieH, nO/lMaMMAbl, HUHTOXHOe KO- 
JIMHeCTBO M3Ae/lMM M3 n/iaCTMaCC, CTeKJlOLliapHKM, TeXHMHeCKMM 

ymepoA, CTupo/i, H-6yTaHO/i, M3o6yTaHOJi, KaynyK — Bee sto TaK 
Ha3biBaeMbiM nepBbiM nepeAe/i, kotophm He MOxeT npi/iHecTM 
6ojibLuoro AOxoAa. Hn OAHoro CTOHLU,ero npOAyKTa! 

A hto noKynaeM Ha 3anaAe? Ha caMOM n,ene noKynaeM to, hto 
npon3BeAeHO M3 HauiMX xe MaTepna/iOB v\ BeLuecTB, nepenMC- 
jieHHbix BbiLue: xi/iMMHecKne cpeACTBa 3aiAHTbi pacTeHMM, M30- 
UMaHaTbi, jiaKM, SMann m KpacKM, IIABbi, KMHOcf)OTOMaTepMajibi 
(100%), Ao6aBKM k no/inMepaM n KaTa/in3aTOpbi, IIBXm aKpi/mo- 
Bbie no/iMMepbi, I13T0, BOJiOKHa m hmtm. rioc/ieAHnx npon3BO- 
Ahm 20 TbiCHH tohh, a 3aKynaeM 175 TbicaH, HTo6bi o6ecnenMTb 
pa6oTy Me/iKMx c[)MpM, npon3BOA^LUnx TKaHM n MaTepna/ibi. Ho 
noneMy 3aKynaeM? rioneMy He CAe/iaTb caMMM, ecjiM ecTb enpoe 
Ha BHyTpeHHeM pbiHKe? BeAbyMeeM xe. B CCCP Mbi npon3BO- 
ny\nv\ 6o/iee MM/i^noHa tohh bojiokoh b toa. 

A hto b ceroAHflWHeM mmpobom xiiMnpoMe nopa>KaeT sac 
6ojibiue Bcero? 

EcTb CTpaHbi, KOTopbie He nepecraiOT yAHB/i^Tb He TO/ibKO MeHH, 
ho \a Becb MMp. 3to CTpaHbi 5PMK — 5pa3M/iMfl, Mhahh m Ki/iTaM. 
B KMTae xhmmhcckhm KOMnneKC npn3HaH npnopMTeTHOM ot- 
pac/ibK). Oh n/iaHnpyeT k 2020 roAy yABOMTb aojiio xMMMHecKOM 
npoAyKu.nn b BBn. I/I sto He nycTbie A6K/iapau,ni/i — CAe^aiOT! 
y Mhahm Toxe rpaHAH03Hbie u,e/in. OHa HaMepeHa k 2017 roAy 
yBe/iMHMTb b Tpw pa3a o6"beM npon3BOACTBa XMMMHecKOM npo- 

AyKU.HH (AO 290 MM/l/lMapAOB AOJIJiapOB) M 3aH51Tb 6% Mi/ipoBoro 

pbiHKa. 3to npMMepbi CTpaH, rAe ocyLuecTB/ifleTCfl n/iaHOMepHaa 
rocyAapcTBeHHaa noriMTMKa v\ noAAepxKa b o6.nacTM 6onbiuoM 
xmmmm. fla m CUUA 3aHMMaiOTC« rocyAapcTBeHHOM noAAep>KKOM 
HM3KMX u.eH Ha ra30Boe Cbipbe nj\n xi/iMi/inecKoro KOMn/ieKca, 

KOTOpbIM CHMTaeTCFI OCHOBOM HOBOM MHAyCTpi/ia/IM3aU 1 MM CLUA. 

Heyxesiii Bee ixeno TO/ibKO b rocyAapcTBeHHOM noAAep^KKe 
m n/iaHMpoBaHHM? MoxeT 6biTb, b 3tmx CTpaHax ecTb KaKMe- 
to Aono/iHMTe/ibHbie yc/iOBun? 



TocyAapcTBeHHaa noAAep>KKa, n^aHMpoBaHMe m u.e/ieno/iaraHne 
Ha caMOM bncokom ypoBHe BJiacTM — sto oneHb MHoro. Ho k 
3T0My Ha ao Ao6aBMTb pau,noHa/ibHoe ncno/ib30BaHne pecypcoB 
m ocBoeHMe HOBbix TexHO/iorMM. Bo3bMeM, k npMMepy, Ki/iTaM. 
KuTaPiubi ceroAHfl nepepa6aTbiBaiOT nj\n xmmum 3 Mi/mnnapAa 
400 MM/i/iMOHOB tohh yrym b roA- 3to 6e3yMHoe KOJinnecTBO ohm 
npeBpaLuaiOT c noMOUJ,bio ra3i/icf)MKau i nM b cwpbe nj\n 6o/ibLuoM 
xmmmh. fl/ia cpaBHeHM^: Mbi Ao6biBaeM 300 mhjuihohob tohh yr/i^ 
n Becbyro/ib npOAaeM. y Hac, KOHenHO, ecTb ra3 m Hec))Tb, nosTO- 
My nepepa6oTKa yma noKa He CTO/ib aKTya/ibHa. Ho npi/meAeHHbie 

U.MCt)pbl npOCTO ASMOHCTpi/lpyiOT MOLAb KMTaMCKOrO XMMnpOMa. 

ATenepboCLUA. AMepMKaHu.bi, HaHaBLuneAo6biBaTb c/iaHu,eBbiM 
ra3, Toxe n/iaHMpyiOT3a ero cneT HeyioiOHHO noBbiiuaTb aojikd xmmmm 
n Ka>KAbiM toa npMpaiAHBaTb ee Ha 50 Mnn^napAOB AO/i/iapOB. HaM 
sto TpyAHO npeACTaBMTb Aa*e b caMbix CMe/ibix MenTax. 

B 60/lbLU0M XMMUM MHAHKaTOpOM pa3BMTMfl MOXeT C^yXMTb 

-naKOKpacoHHa^ npOMbnu/ieHHOCTb. 3a nooneAHi/ie 11 zieTOHa b 
Poccmm Bbipoona Ha 6%, to ecTb, CHMTaMTe, He Bbipoc/ia boo6la6, 
xoTa Haw npe3MAeHT o6eu\an yABoeHM^ c noAanM cbomx rocy- 

AapCTBeHHblX HMHOBHMKOB. A B KMTae — B CeMb C nOJIOBMHOM pa3. 
XMMMHeCKMM KOMn/ieKC — 0AH3 M3 CaMblX HayKOeMKMX OT- 

pac^eM npOMbiuj/ieHHOCTM. TexHO/iorMM nepepa6oTKM cbipba, 

M3rOTOB/ieHM51 OCHOBHblX npOAyKTOB nOCTOHHHO COBepLlieHCTBy- 

KDTca. Ho m 3Aecb HaM /lOBMTb Henero. PacxoAbi Ha McaneAOBaHMH 
m pa3pa6oTKM b Poccmm b o6/iacTM xmmmm b 2011 roAy 6bmM b 
cothm pa3 MeHbLue, neM b CLUA m KMTae. npMneM Ha 3anaAe 

MHBeCTMpOBaHMeM B MCC/ieAOBaHMfl M pa3pa60TKM 3aHMMaiOTCfl 

KpynHbie xMMMnecKMe KOpnopau,MM, TaKMe KaK aMepMKaHCKMe 
Dow, DuPont m BASF, BbiAe/iaiOLAMe Ha stm u,e/iM ot no/iyTOpa 
MM/i/iMapAOB m 6onbLue AO/i/iapOB b roA- A y Hac TaKOM npaKTMKM 
HeT. Bot m OTBeT Ha Bonpoc, noneMy ohm BnepeAM. 

He noiiynaeTcn jim , hto noe3A y>^e yuje/i m y Hac HeT uiaHCOB 

HaBGpCT3Tb ynyU4GHHOG? 

HeT, b Poccmm ecTb Bee (J)yHAaMeHTajibHbie npeAnocbijiKM aji^ 
pa3BMTM^ xMMMnecKoro KOMnjieKca. ripexAe Bcero — HajiMHMe 
Cbipba, HecJ)TM m ra3a, m AOCTyna k HeMy. B stom CMbicjie Mbi b 
ropa3AOJiyHLLieMCMTyau,MM, neM Kmt3m, HeroBopayxeoeBponeM- 
ckmx CTpaHax m flnoHMM. Mbi TaKxe pacnojiaraeM noTeHu,MajibHO 
KpynHbiM BHyTpeHHMM pbiHKOM, KOTOpbiM HaAO JiMUJb yMejio pa3- 
BMBaTb. y Hac noKa eu\e ecTb KaApbi, HaynHbie m TexHOJiorMnecKMe. 
flpyroe AeJio, hto HaujM MCCJieAOBaTejiM He BOBJieneHbi b peujeHMe 
6ojibiuMx Hau.MOHajibHbix 3aAan b o6jiacTM xmmmm, He nojiynaiOT 
3aKa30B Ha MCCJieAOBaHM^ m pa3pa6oTKM ot npOMbiujjieHHOCTM 
m nopyneHMM ot rocyAapcTBa. fla m 6a30Baa MHC^pacTpyKTypa, 

Ha OCHOBe KOTOpOM MOKHO CTpOMTb COBpeMeHHbIM XMMMHeCKMM 

KOMnjieKC, y Hac Toxe ecTb. TeM o6MAHee, hto Poccmm KaTacTpo- 

4>MHeCKM OTCTaeT OT MMpOBblX JIMAepOB XMMnpOMa. 

A HTO 3H3HMT «COBpGMGHHblMI XMMMHGCKMM KOMn/lGKC»? Oh 
HeM-TO OTJIMHaeTCSl OTTOrO, HTO Bbl CTpOM/lM eiAe BO BpGMG- 
Ha CCCP, B LUGCTMAGCSlTbIG — CGMMAGCHTblG rO A bl , BMGCTG 
C JleOHMAOM ApKaAbGBMHGM KOCTaHAOBbIM? 

CeroAH^ MMpoBbie jiMAepbi XMMnpOMa pa3BMBaiOTCfl 3a cneT 
co3AaHMA TaK Ha3biBaeMbix KjiacTepoB. B onpeAeJieHHbix Me- 
CTax, rAe ecTb xopolumm AOCTyn k cbipbio, bo3boa«t KpynHbie 
molahoctm no npoM3BOACTBy 6a30Bbix AJifl 6ojibLuoM xmmmm npo- 
AyKTOB, CKaxeM, STMjieHa m nponMjieHa. 3to — MaTKa KjiacTepa. 
A yxe BOKpyr stmx Mom,HOCTeM, Ha tom xe TeppMTopMM, ctpoat 
BCIO He<t)TeXMMMIO m KpynHOTOHHaxHyio xmmmkd. MejiKoe xe M 
cpeAHee xMMMHecKoe npoM3BOACTBO pa3BopanMBaiOT 6jiMxe k 
noTpe6MTejiio. TaKOB o6lu,mm npMHu,Mn. 

HanpMMep, b CLUA 90% BceM xmmmm cocpeAOToneHO b Te- 
xace. CiOAa npMB03«T Hec[)Tb TaHKepaMM, 3Aecb pacnojioxeHbi 
He4>Tenepepa6aTbiBaiOLAMe 3aBOAbi, KOTopbie nocTaBJiaioT cbipbe 
AJia npoM3BOACTBa STMJieHa m nponMjieHa. l/l 3Aecb xe stmjich m 
nponMJieH npeBpaLAaiOT b ocHOBHbie nojiynpoAyKTbi n/\9\ 6ojibLiiOM 

XMMMM. OAHMM CJIOBOM, 3AeCb — M3TK3. A KOHeHHbie npOAyKTbl KOM- 

naHMM Dow, DuPont, Kodak, BASFMAPyrMeAeJiaiOTnoBceMCTpaHe. 
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KjnoneBbie c/iOBa 3Aecb — KpynHbie molahoctm. To/ibKO ohm 

n03BO/lflK)T Cfle^aTb XMMMH6CKMG 3aBOAbl SCjX^GKTMBHblMM no 

SHepreTMKe, no Mcno/ib30BaHMio tgppmtopmm. JIgohma ApKa- 

AbGBMH KOCTaHAOB, MMHMCTp XMMMH6CK0M npOMblLU/IGHHOCTM 
B C0B6TCKMG BpGMGHa, HbG CT0/1GTM6 Mbl 6yAGM OTMGHaTb 

b 6yAyLAGM roAy, OHGHb MHoro CAe/ia/i a/ih C03AaHna TaKi/ix 

npGAnpM^TMM B HaiXIGM CTpaHG. riO TGM BpGMGHaM OHM 6bl/lM 
AGMCTBMTG/lbHO KpynHblMM ! npOM3BOACTBO OKMCM 3TM/16Ha B 
fl3GpXMHCKG — 200 TbICflH TOHH, nO/IM3TM/lGHa B EyAGHHOB- 
CKG — 350 TbICflH TOHH. Ho CGTOAHfl OHM BblTJl^A^T HG TaKMMM 
yX M 6o/lbLUMMM , nOTOMy HTO MOLAHOCTM 3ai~iaAHblX KJiaCTGpOB 
M3MGpflK)TCfl MM/lJIMOHaMM TOHH. HGM MGHbLUG MOLAHOCTb, 
TGM 60/lbLUG 3KCn/iyaTai4MOHHblG 3aTpaTbl. Ha npOM3BOACTBG 
nOJIMSTMJIGHa B EyAGHHOBCKG pa60T3GT B nflTb pa3 6o/lbLUG 

/ikdagm, hgm Ha MM/i/iMOHHMKG Ha 3anaAO. llosTOMy m 3apn/ia- 

Tbl, KOTOpbIG 3aBMC«T OT Bblpa60TKM npGAnpMflTMfl , y HaiUMX 

pa6oTHMKOB hmxg: b llg/iom 4>oha ormaTbi TpyAa Ha npGA- 
npM^TMM rMraHTCKMM, a KaxAbiM pa6oTHMK no/iynaGT OHGHb 

Ma/10. npOMblLUJlGHHblG TMraHTbl BblMTpblBaKDT, l~IOTOMy HTO OHM 
CnOC06Hbl nOABGpraTbCa aBTOMaTM3ai_LMM, MMHMMM3MpOBaTb 
HMC/lGHHOCTb COTpyAHMKOB, 06GCnGHMBaTb BblCOKyK) Bblpa60T- 

Ky m BbicoKyK) 3apn/iaTy. 

HO M HG K3>KGTC51 , HTO B Bepxax HailieM BJ13CTI4 TOJlbKO M 

roBopnT o K/iacTepax. 3to c/iobo CTa/io MOAHbiM, KaK «mh- 
HOBauMM» ii «MOAepHM3auiiq». 

fla, TOBOpflT, HO HG nOHMMaiOT, O HGM TOBOpflT. noKa hto y Hac HGT 

hm OAHoro K/iacTGpa, Aa>KG b npoGKTG, a Ha 3anaAG mx aochtkm. 
Kohghho, CTpoMTG/ibCTBO K/iacTopa — Ae/io AoporoG, noTpG- 

6yGTCfl B/IO>KMTb OT nflTM AO AeCflTM MMJl/lMapAOB AO/i/iapoB 3a 

ABa-TpM roAa. Ho roAOBaa OTAana ot TaKoro K/iacTGpa — KaK 

MMHMMyM 15 MMJl/lMapAOB! ll/IIOC OH 06GCI1GHMT CbipbGM BCK) 
Ma/iyKD M CPGAHKDK) XMMMK3. l/lMGHHO no 3T0My nyTM MAyT CGrOAHfl 

Hhahs, KDxHaa Kopoa, apa6cKMG CTpaHbi riGpcMACKoro 3a/iMBa. 
OAHaKO p,eno hg TO/ibKO b 6o/ibLUMx mhbgctmllmstx. HTo6bi cnpo- 

GKTMpOBaTb M B03BGCTM KJiaCTGp, H3A0 HyBCTBOBaTb XMMMHGCKOG 
CPOACTBO, nOHMMaTb, KaKMG npOAyKTbl, Ba>KHblG Bf\9i 3K0H0MMKM, 
T^rOTGIOTAPyrKAPyry. A 3TOnOHMMaK3T TOJlbKO XMMMKM, KOTOpblX 
HGT CPGAH ilfOAeM, npMHMMatOLAHX rOCyAapCTBGHHbIG PGUUGHM51, 
HO KOTOpbIG GCTb B C006lAGCTBG pOCCMMCKMX XMMMKOB. 

Ecjim y Hac ecTb noHMiviaioiAMe xmmmkm b npoMbimjieHHOCTM, 
to noHGMy ohm He nbiTaiOTcn co3AaBaTb K/iacTepbi? Xoth no- 
hhtho, hto 3to ruraHTCKne fleHbrw, 3Aecb 6e3 rocyAapcTBa 

He 060MTMCb. 

Kohghho, nbiTaiOTCfl b CM/iy cbomx bo3moxhoctgm. Bo3bMGM, k 

npMMGpy, «KyM6blLUGBA30T». 3TOTa30THO-TyKOBblM KOM6MHaT 
Mbl nOCTpOMJIM GUJ,e B KOHLLG LLIGCTMAGCflTblX TOAOB. K HGCTM GrO 
pyKOBOAHTG/IGM, KOM6MHaT HG TO/lbKO COXpaHM/lM, HO M CyMGJIM 

npMcnoco6MTb k HOBOMy bpgmghm. 3Aecb npoM3BOA^T aMMM- 

aK — OAHH MM/1/1MOH TOHH B l~OA- BOT BaM M MaTKa. Ho 6C/1M npG- 
XAG aMMMaK TyT >KG MCn0^b30Ba/lM B OCHOBHOM DJ]9\ nO/iyHGHMJI 

MMHGpa/ibHbix yAo6pGHMM — aMMMaHHOM cg/imtph m Kap6aMMAa, 
to CGroAHfl 3AGCb Ae/iaKDT, Mcno/ib3ya aMMMaK, Kanpo/iaKTaM, a 
M3 Kanpo/iaKTaMa — no/iMaMMA, ocHOBy MHOXGCTBa n/iacTMKOB, 

n/lGHOK M npOHHblX HMTGM. BOT BaM XMMMHGCKOG CpOACTBO M, nO 
CyTM, HG60JlbLUOM KJiaCTGp. A Ka3a/10Cb 6bl, TAG MMHGpa/lbHbIG 
yA06pGHMfl M TAG nOTIMMGpbl. KCTaTM, CGrOAHfl « Ky M 6 bl LU G B A30T» 
BXOAUT B AGCflTKy KpynHGMLUMX MMpOBblX npOM3BOAHTG/IGM Ka- 

npo/iaKTaMa m /iMAMpyGT b Poccmm, CHI" m Boctohhom EBponG 
no npoM3BOACTBy no/iMaMMAa-6. Eo/igg Toro, Bmktop MBaHOBMH 

TGpaCMMGHKO, TGHGpa/lbHblM A^POKTOp «KyM6blLUGBA30Ta», npM- 

KynM/i b KypcKG npGAnpM^TMG ann npoM3BOACTBa bo/iokoh M3 
no/iMaMMAa, a b CapaTOBCKOM 06/iac™ — TGKCTM/ibHbiG (J)a6pMKM, 

TAG M3 3TMX BO/IOKOH Ae/iaK)T TK3HM. 

3h3hmt, mokho MOAepHM3MpOBaTb CTapbie npeAnpunTun m 
npeepaTMTb mx b K/iacTepbi? 

B HGKOTopbix c/iynaflx — Aa, ho b 60/ibLUMHCTBG c/iynaGB — hgt. 
MHoro KpynHbix xmmmhgckmx m HGcJ)TGnGpGpa6aTbiBaKDLAMx 3a- 
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BOAOB (HI13) Mbl CTPOMJ1M B COBGTCKOG BpGMfl Ha TGppMTOpMflX 
COKD3HblX pGCny6/lMK — Ha YKpaMHG M B BG/lOpyCCMM, B Y36GKM- 
CTaHG, ApMGHMM M A3Gp6aMA>KaHG. CTpOMJIM CnGU,Ma/lbHO 6jim>kg 
K MCT0HHMK3M Cblpbfl M K rpaHMU,aM CCCP, HT06bl 06/lGTHMTb 
M OnTMMM3MpOBaTb TpaHCnOpTMpOBKy npOAyKTOB 3a py6o>K. 

CGroAHa 3tm 3aBOAbi HaM hg n p m h s.u,r\ GxaT, a bgpho c/iyxaT 
6paTCKMM HapoAaM. B p63yjibraTGy Hac ocTanMCb npGAnpM5iTM5i, 
pacno/ioxGHHbiG hg Ha MGCTOpoxAGHMHx, hg Ha rpaHMi_i,ax M HG 

TOM MOLU.HOCTM. A3T0 03HanaGT, HTO HaM HG06xOAMMO B03BOAMTb 
HOBbIG K/iaCTGpbl 6o^bLUOM MOLAHOCTM Ha TGppMTOpMflX, npM- 
B?13aHHblX K CblpbKD M TpaHCnOpTHOM MH(|)paCTpyKTypG. KCT3TM, 
6GJ10pyCbl Ha 60/lbLUMX HI13, KOTOpbIG Mbl nOCTpOMJIM MHOrO 

nGT Ha3aA b Mo3G/ig m HoBono-nou,KG, nGpGpa6aTbiBaK)T HGqbTb 

JiyHLUG, HGM Mbl. 

Pa3Be y Hac HeT KpynHbix He(|>Tenepepa6aTbiBaioiAMx 3a- 

BOAOB? 

B tom-to m n,eno, hto hgt! 1/1 sto Ha caMOM n,ene KaTacTpo4)a. y 

HaC GCTb COTHM TaK Ha3blBaGMblX HI13. HO 3T0 OAHO Ha3BaHMG, 
nOTOMy HTO npOM3BOAHTGJlbHOCTb TaKOrO 3aBOAHKa B JiyHLUGM 

c/iynaG 100 Tbican tohh, a Ha 3anaAG — 50 mm/ijimohob! MHoro 
mg/ikmx HI13 — 3to OHGHb n/ioxo. l1o3TOMy y Hac my6MHa nGpG- 

pa60TKM HGCj)TM HMKaKafl, a nOCJIGACTBMfl OHGBMAHbl. BOT BaM 
JIMLUb OAMH npMMGp - OTBpaTMTGJlbHblG AOpOrM. OHM T3KMG BO 

MHoroM noTOMy, hto y Hac hgt BbicoKOKanGCTBGHHoro 6MTyMa. 

r/iy6MHa nGpGpa60TKM 06GCnGHMBaGTCfl BTOpMHHbIMM npou,GC- 
CaMM — KpGKMHTOM M pM(J)OpMMHrOM, KOTOpbIG TpG6yK)T COOTBGT- 
CTByiOLAMX KaTa/lM3aTOpOB, BblCOKOM TGMnGpaTypbl M TaK Aa/IGG. 
Bbl XG CaMM nOAP06HO 06 3T0M nMCa/lM (CM. «XMMMIO M >KM3Hb», 

2010, NM ). A KorAa ycTaHOBKM Ma/iGHbKMG, to hgbo3moxho CTa- 

BMTb 3TM npOU,GCCbl, HG TG 06"bGMbl. BOT nOHGMy Ha MG/IKMX HI13 
Mbl HG MOKGM nO/iyHMTb KaHGCTBGHHbIM 6GH3MH, KaHGCTBGHHbIM 
KGpOCMH, KaHGCTBGHHbIM 6MTyM. Mbl CaMM CG6G BpGM, KOrAa 3a- 
flBJl^GM, HTO CAGJiaGM 6GH3MH GBpO-4. STO HGB03MOXHO C AG/1 3Tb 
6G3 r/iy60KOM nGpGpa60TKM. XopOLUGG TOn/lMBO MOKHO no/iyHMTb 
TO/lbKO 3a CHGT XOpOLUGRD npOU,GCCa, a Ha MG/IKMX HI13 XOpOLUMG 

npou,GCCbi hg pa6oTaiOT. 

CHMTaGTCfl, HTO GC/1M B CTpaHG nGpGpa6aTblBaGTCfl TOHHa 

hgcJdtm Ha OAHoro xmtg/i^i b toa, to stot hg/iobgk ao/ixhw 6biTb 
cnacT/iMB. Bot TaKa^i CBOGo6pa3Haa MMpoBaa HOpMa. EcTb, 
npaBAa, OAna oroBOpKa — «rpaMOTHO nGpGpa6aTbiBaGTC^». 
Mbi Ao6biBaGM 6o/ibLUG 500 mm/i/imohob: oko/io 300 mm/i/imohob 
nGpGpa6aTbiBaGM Ha cbomx mg/ikmx HI13, a ocTa/ibHbiG 200 mm/i- 
/imohob OTnpaB/i^GM Ha 3KcnopT, m c/iaBa Eory, hto noKa Haiuy 
HG(J)Tb noKynaiOT. 1/lHbiMM c/iOBaMM, Mbi nGpGpa6aTbiBaGM hg 

TOHHy HGqbTM Ha HG/lOBGKa, a UG/lblX nO/lTOpbl TOHHbl, HO CHaCTbfl 
HGT. M BCG nOTOMy, hto nGpGpa6aTbiBaGM n/ioxo, TpaTMM MHOrO 
SHGpTMM M Cblpb^l, HT06bl BblAaTb n/lOXOM 6GH3MH, AH3G/lb M Ma- 

3yT. I/I gc/im Ha 3anaAG OKTaHOBOG hmc/io 6GH3MHa noBbiLuaiOT 

XOpOLUGM XMMMGM, yBG/lMHMBafl COA^pXaHMG pa3BGTB/lGHHblX 

yr/iGBOAOpOAOB b CBGT/ibix ct)paKi_i,Max, to Mbi Ao6aB/iflGM apo- 
MaTMKy, a sto npGCTyn/iGHMG. 

Bbi MeHfl y6eA^/iM, hto CTpoMTe/ibCTBO KpynHbix coBpeivieH- 

HblX Hn3 M MOlAHblX K/iaCTepOB — 3TO eAMHCTBeHHblM nyTb 
pa3BMTM9 XMMMHeCKOM npOMblUJ/ieHHOCTM M B POCCMM, M B 

MMpe. Ho Bee sto 3HeproeMKMe npeAnpMHTMn. Vja,e B3nTb 
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CTO/ibKO flono/iHMTe/ibHOM 3Hepmn, ec/in ceroflHq Mbi no- 
Tpe6/ineM bcio 3Heprnio, hto npon3BOA^ T 3/ieKTpocTaHi4iiii? 
OTKyAa B03bMeTc« /inujHqq? 

3T0 K/IKDHGBOM BOnpOC. «riOKa B POCCMM 6yO,GT CTO/lbKO MGTa/i- 

ziypn/in, He 6yAeT xmmmm». TaK roBopw/i JIgohma ApKaAbGBMH 
KocTaHAOB m 6bm npaB. I/I MGTa/i/iypmq, m xmmma — 3HGpro- 

nOTpG6/lflK)lAMG OTpac/iM. KOHGHHO, KpynHOTOHHaXHblG XM- 
MMHGCKHG 3aBOAbl HOBOrO TMna, KOTOpbIG CGrOAHfl CTpOflT Ha 

3anaAG, MoryT no/wocTbio o6ocnGHMBaTb cg6h ghgptmgm caMM, 

nOCKO/lbKy OCHOBHbIG XMMMH6CKMG pGaKU,MM B npOMblLUJlGHHblX 

npou,GCcax npoTGKaiOT c bnag/ighugm TGn/ia. 3H6pn/ia nnn kom- 
n/iGKca no npon3BOACTBy, k npmviGpy, aMMMaKa m/im 3Tn/iGHa 
TpG6yGTca /lMLUb npM 3anycKG. Ho bcg ocTa/ibHbiG npou,GCCbi, 

KOTOpbIG ASKDT HaM MaTGpMa/lbl H TOTOByK) npOAyKU,MKD, 3HGp- 

ro3aTpaTHbi. Mbi roBopn/in c Baivm 06 stom b npow/ibii/i pa3. M 
3A©cb Ha ao Bbi6npaTb, Ha hto SHGprwo TpaTMTb, noTOMy hto m 
XMMMKaM, m MGTa/i/iypraM gg hg xBaTi/iT. Hg c/iynaMHO aMGpi/i- 
KaHu,bi oxoTHOComaiuaKDTCfl, HTo6bi MGTa/i/ibi A/ifl CLUAAe/ia/iM 
b Apyrwx CTpaHax v\ TpaTM/iM Ha sto cbokd SHGprmo b orpOMHbix 

KO/lMHGCTBaX. MX yCTpai/IBaGT, HTO BGCb a/lKDMMHMM RI\9\ CLUA 

Mbi Ae/iaGM y cg6h, b Poccmm, nycTb m M3 nyxoro cbipbfl. Ohm 
nycKaiOT Hac Ha pbiHKi/i, a b otbgt nocTaB/ifliOT ziGri/ipOBaHHbiG 

MGTa/l/lbl, KOTOpbIG Ae/iaKDTCaMM, HO no OHGHb BblCOKMM U,GHaM. 
riO npOM3BOACTBy a/lKDMMHMFI POCCMH 3aHMMaGT BTOpOG MGCTO 

b MMpG (noc/iG KMTaq), a no Gro SKcnopTy — nopBOG mgcto. 
To xg caivioe c hmkg/igm: m no npon3BOACTBy, m no SKcnopTy 

Mbi AGP>KMM nGpBOG MGCTO B MHpG. Ho BAYMaMTGCb, CKO/lbKO 
SHGprMM Mbi TpaTMM Ha npOM3BOACTBO TpGX MM/1/1MOHOB TOHH 
a/llOMUHl/m, npUHGM HG A-n^ CG6h? Pa3BG 3T0 HG npGCTyn/lGHMG 

b rocyAapCTBGHHOM MacujTa6G? Bot KyAa yxoAUT u,6HHaq 
3HGprnq, KOTOpaq Moma 6bi nuTaTb xmmmhgckmg K/iacTGpbi 

H COBpGMGHHbIG HI13 KpynHOM MOLAHOCTM. BOT nOHGMy AO/1H 

xmmmm b BBn — OKO/10 AByx npou,GHTOB. 1/1 sto, yBbi, Hawa ro- 
cyAapCTBGHHaq no/ii/iTi/iKa. 

Ho mo>kgt 6biTb, f\eno b tom, hto xmmmsi noKa hto He mo- 

>KGT 3aMGHMTb MGT3 Jl/iy pTM K) B C3MblX p33HblX OTpaCJlflX 
X03nMCTBa? 

PGHb HG MAGT O TOM, HT06bl OTKa3aTbCfl ot MGTa/1/iyprun. M a/iio- 
MMHMM KOHGHHO XG npOM3BOAMTb H3A0, HO npOM3BOAMTb B nop- 
ByK) OHGpGAb An^ CG6fl, AJ™ CB06M aBMaU,MOHHOM npOMblLUJIGHHO- 
CTM. 9\ rOBOptO/IMLUb O nGpGpaCnpGAG/IGHMM pGCypCOB M pblHKOB B 

tgx cnynafix, tag sto onpaBAaHHO, TaM, tag M6Ta/i/iypn/m u xmmmh 
BbiCTynaiOTCBOGro poAaaHTaroHMCTaMM. Bo3bMGM, k npi/iMGpy, 

Tpy6bl AJ151 ra3M(})MKaLJ I MMTGppMTOpMM POCCMM. MOXHO, M3pflAHO 
HaMynaBLUMCb, npO/lOXMTb T^XG/lblG MGTa/l/lMHGCKMG Tpy6bi, 

a noTOM pGrynqpHO mx MGH^Tb HGpG3 kopotkmg npoMGxyTKM 

BpGMGHM, nOTOMy HTO M3-3a KOPP03MM OHM 6yAYT BblXOAHTb M3 
CTpOSR. A MOXHO npOJIOXMTb COBpGMGHHbIG nO/lMMGpHblG Tpy- 
6bl, JIGrKMG M npOHHblG, KOTOpbIG 6yAYT C^yXMTb 6G3 33MGHbl 
CGMbAGCflT J1GT. fljlfl TGX, KTO 3aHMMa6TCfl ra3M(J)MKaU 1 MGM, M A™ 
nOTpG6MTGJlGM Bbl6op OHGBMAGH. Ho pGLUGHMG 6yAGT 3aBMCGTb 

OT^o66npoBaHnq. M gc/im MGTa/i/iyprn npo/io66npyK)TTqxGnbiG 

Tpy6bl, TO AilH /1GTKMX MGCT3 HG 6yAGT. 

BnpOHGM, 3T0T npi/IMGp CKOpGG B nOJlb3y XMMMM, nOTOMy HTO B 

A3HH0M c/iynaG 3ApaBbiM CMbic/i B03o6/iaAa/i. Ta30BMKM Bbi6pa/iM 

JIGrKMG nOJIMMGpHbIG Tpy6bl AT1H l~a3M(J)MKaiJ 1 MM CG/1 M AepGBGHb. 
3A©Cb MHTGpGCbl COBna/lM, M XM3Hb 3aCTaBMJia. HO B AOMOCTpO- 
GHMM Mbi nO-npGXHGMy MCnO/lb3yGM HGCOBpGMGHHbIG, HG3K0- 
HOMMHHblG no KOMn/lGKCy CBOMCTB MGTa/l/lMHGCKMG Tpy6bl. Y HaC 

AaxG HGTCTporMX rocyAapCTBGHHbix HopMaTMBOB (CHmFIob) Ha no- 

JlMMGpHblG Tpy6bl An^ AOMOB, XOTfl MX MCnOJlb3yK)T BO BCGM MMpG. 
B 3T0M CMblCDG Mbi OTCTa/1 M OT MMpOBblX TGHAGHU.MM. CorOAHfl 

6narococToqHMG CTpaH, bxoa^lamx b JiMAMpyKDiAyio rpynny, bo 
MHoroM o6GcnGHMBaGTcq mmghho 6o/ibLUOM xmmmgm. Ha 3anaAG 

A3BH0 nOH^^M 3H3HGHMG XMMMM, HaLU/lM HMLUM, TAG XMMMfl MOXGT 
3aMGHMTb, HanpMMGp, MGTa/l/1, npMpOAHblG BOJIOKHa, A^peBO. 
CGrOAHfl, CKaXGM, CMHTGTMHGCKMG BO/lOKHa 3aMGH51K)T MJ1M ao- 



no^HqiOT LUGpcTb m x^onoK, jigh m lug^k. M gc/im Kopnyca CTapbix 

TG/1GBM30POB M MaiUMH 6bmM CAG-naHbl M3 A^pGBa M MGTa/l/1 a, TO 
CGrOAHfl 3T0 n/iaCTMK. 

C APyrOM CTOpOHbl, M CaMa XMMM« paAMKa/lbHO M3MGHM/iaCb 3a 

noc/iGAHMG roAbi, BCT3B Ha nyTb, kotophm b cbog BpGMfl npoLu/ia 
MGTa/i/iyprMq, — OTHyryHa K/iGrMpoBaHHbiM CTa/i^M, OTaniOMMHMq 

K CM/iyMMHaM, Cn/iaBaM a/llOMMHMfl c kpgmhmgm, OT HMCTOrO kpgm- 
HM51 KCn/iaBaMCpGAKMMM3GM/lRMM. MHbIMM C/lOBaMM, OTHMCTOrO 

MGTa/1/1 a — k cn/iaBaM c 3aAaHHbiMM CBOMCTBaMM. CoroAHq xmmm- 
km Ha3biBaiOT cbom MOHonpOAyKTbi «HyryHOM», HanpMMGp — HM- 

CTblM nO/lM3TM/lGH M M3AG/1M« M3 HGI~0. HMCTbIM nO/lM3TM/lGH, KaK M 

HMCTbiM nyryH, xpynKMM. rio/iM3TM/iGHOBaq m/im no/iMnponM/iGHOBaq 

n/lGHKa M TOAa HG BblAGpXMBaGT — STO XOpOLUO 3HaK)T A^HHMKM, 

kotophm npMxoAMTC^ o6HOB/iqTb napHMKM KaxAyio BGCHy. A BOT 
coBpGMGHHaa no/iMMGpHaa ra30Baq Tpy6a — sto yxG hg nyryH, 
a «/iGrMpoBaHHaq CTa/ib». OHa CAG/iaHa M3 cono/iMMGpa 3TM/iGHa 
c OAHMM-no/iyTOpa npouGHTaMM AeueHa (C 10 H 20 ). B pG3y/ibTaTG 
no/iynaGTcq HpG3BbinaMHO n/iacTMHHbiM, npoHHbiM m AO/iroBGHHbiM 
MaTGpMa/i. BGCb MMp OTKa3biBaGTcq ot «xMMMHGCKoro nyryHa», a 

Mbi npOAO/lxaGM B OCHOBHOM npOM3BOAMTb MMGHHO GrO. 

PaHbLUG Mbi MCKa/lM KpynHblG HMCTbIG MGCTOpO>KAGHM5R — HM- 
CTbIM ra3, CaMOpOAHOG 30/10TO. A TGnGpb M3B/1GK3GM 30/10T0 
BMGCTG C ypaHOM , MUJ.GM HG6o/lbLUMG MGCTOpOXAGHMfl, B KOTOpblX 

GCTb bcg. B stom CMbic/iG noKa3aTG/iGH npMMGp c/iaHu,GBoro ra3a. 
3to xMpHbiM ra3, b hgm mhoto caMbix pa3Hbix yr/iGBOAOpOAOB, m 
npM nGpGpa6oTKG aMGpMKaHUbi cpa3y no/iynaiOT MHoroBapMaHT- 

HOCTb. ECTb, KOHGHHO, npo6/lGMa - HGM M KaK 3anO/lHflTb nyCTOTbl 
B 3GM/1G. HO B KaXAOM XOpOLUGM AG/1G GCTb OTpMU,aTG/lbHblG 
MOMGHTbl. llpOCTO H3A0 npMAYMaTb, K3K 3TM npo6/lGMbl pGLUMTb, 

hg CGroAHq, TaK 3aBTpa. 

C/iaHUeBblM ra3, KOHGHHO, >KMpHblM. TOJlbKO, 60K>Cb, M3-33 

stom TaK Ha3biBaeMOM Ma/ioM HeqbTM y Hac 6yAyT 6o/ibujne 
npo6/ieMbi. KaK Bbi AyiuaeTe, KorAa 3anaA nepecTaHeT no- 
KynaTb y Hac Hec|)Tb? 

B TaKMx o6"bGMax, KaK CGroAHq? HopG3 ABa-TpM roAa. TaK hto 

C/iaHU,GBblM ra3 npMBGAGT HaC M/IM B KO/l/ianC, M/IM B HyBCTBO. Ho 

gc/im HanaTb CGMnac, to 3a sto bpgma moxho nocTpoMTb napy 

K/iaCTGpOB. A B TOM, HTO Mbi MOXGM 3T0 C AG/I 3Tb, 9\ HG COMHGBa- 
KDCb. BGAb nOCTpOM/lM >KG K O/lMMnMaAG O/lMMnMMCKMM KOMn/IGKC 
B COHM C GrO COBGpLUGHHblMM COOpyXGHMHMM, nOCTpOM/lM 3a TpM 
TOAa «CGBGpHblM nOTOK», no KOTOpOMy TGnGpb MOXHO AOCTaB/lHTb 

ra3 b Aht/imio, m TpGXKM/iOMGTpOBbiM nopT-TGpMMHa/i «CM6ypa» 
Ha Ba/iTMKG. 3to rMraHTCKMG aoctm^ghm^, askdiamg HaAGXAy. 

flpyrOG A6/10, HTO BpGMGHM Ha paCCyXAGHMfl HG OCTa/lOCb. HaAO 
npMHMMaTb TpaMOTHblG pGLUGHMG M HGMGA/1GHHO A^MCTBOBaTb. A 

An^ 3Toro HyxHa HacToqLu,aq CTpaTGrMq pa3BMTM?i xmmmhgckoto 
KOMn/iGKca Poccmm ao 2030 roAa. 

KaK CAexiaTb CTpaTeruio «HacTOsnueM»? 

TaK, KaK3T0 Ae/iatcr CGMnac bo bcgm mmpg. IIgpbog, hto hgo6xo- 
Ammo CAG/iaTb rocyAapcTBy, — cqbopMy/iMpoBaTb u,g/im: tag Mbi 
AO/ixHbi OKa3aTbcq b 2030 toay, b KaKOM HanpaB/iGHMM pa3BMBaTb 

XMMMHGCKyKD OTpaC/lb, HT06bl npMHGCTM MaKCMMa/lbHyK) no/ib3y 
OTGHGCTBy. Bo-BTOpblX, TOCyAapCTBO AO/1XHO Ha3BaTb U,GHbl Ha 

CbipbG, 3/iGKTpo3HGprMK) m TpaHcnopT ao 2030 roAa, A^Tb noA 

3TM U,GHbl rOCyAapCTBGHHbIG rapaHTMM. BOT, CO6CTBGHHO, M BCG, 
HTO TpG6yGTCfl OT BblCOKOM B/iaCTM Ha nGpBOM 3TanG. A Aa/lbLUG 

Ha ocHOBaHMM 3tmx 6a30Bbix napaMGTpoB m aHa/iM3a MMpOBOM 

CMTyaUMM, KOTOpblM yXG BbinO/lHGH, C006LMGCTBO npOMblLU/lGH- 

Hbix xmmmkob cc()opMy/iMpyGT CTpaTGTMio, no cyTM — AopoxHyio 
KapTy, no kotopom AO/ixHa ABMraTbcq xMMMHGCKaq OTpac/ib 
mar 3a LiiaroM, HTo6bi b 2030 toay bhmtm Ha 3an/iaHMpoBaHHbiG 
nOKa3aTG/lM. B CyiAHOCTM, 3TO M GCTb baymhmbog, npocJ)GCCM- 
OHa/lbHOG, OTBGTCTBGHHOG, TOCyAapCTBGHHOG n/iaHMpOBaHMG, 
MCKyCCTBO KOTOpOrO B KOpMAOpaX POCCMMCKOM B/iaCTM CGrOAHfl, 
BMAMMO, yTpaHGHO. 
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B 3apy6e>KHbix /ia6opaTopnfix 



JleneHne 
cycTasoB 

Xpmu, nnn Boccra- 
HOBnen\A9\ cycra- 
bob HanenaraiOT Ha 
npuHrepe. 



AremcTBO 

«AlphaGalileo», 

28 anperm 2014 roAa. 

AreHTCTBO 

«NewsWiise», 

27 anperm 2014 roAa 




|—| pi/i M3Hoce miM noBpexAeHMM KoneHHoro cyciaBa noKa3aHa onepau,i/m — 3aMeina 
i lero Ha MCKyccTBeHHbiM. CoBpeMeHHbie TexHonorn no3BonfiiOT CAenaTb cycTaB i/i 
ecTecTBeHHbiM, BbipacTUB HeAOCTaKDLUMM xpam M3 co6cTBeHHbix KneTOK nauneHTa. 
3Toro onepauwo npoBOAflT ABaxAbi. Ha nepBOM 3Tane H3 3AopoBoro cycTaBa 3a6npaiOT 
He6onbLuoe KonnnecTBO icneTOK. Tpi/i HeAenw hx pa3MHOxaiOT b /ia6opaTopi/ii/i, a 3aTeM 
AenaiOT BTopyK) onepaumo — i/iMn/iaHTupyioT icneTKn b MecTO noBpexAeHHH, npi/ineM 
3anacTyKD BMecTe c K/ieTKaMM TyAa 3annBaK)T i/i renenoAo6HyK) MaTpwuy. K/ieTKM 3aHi/i- 

MaiOTB HeM MeCTa, pa3MHOXaiOTCfl, I/I BbipaCTaeTHOBblMXpflLA, npUKpblBaKDIAMM KOCTb. 

Oah3ko ABe onepau.nn yBeni/iHMBaiOT i/i 6e3 Toro BbicoKyio u,eHy neHeHi/m. 

MeAHKi/i M3 HeMeu,KoPi KOMnam/ii/i «Amedrix» bo maBe c aoktopom ToiviacoM TpsBe 
npw noMOLAM Konner H3 OpayHroct>epoBCKoro nHCTmyTa MHxeHepnn MHTep4)eMCOB m 6noTexHonorni/i cyMeni/i pa3pa6oiaTb 
OAHOCTaAn^HyK) onepaunK) v\ Aaxe nonyHmiw b AeKa6pe 2013 roAa pa3peiueHi/ie Ha ee Mcno/ib30BaHne. Ohm o6xoahtch 6e3 
M3B/ieHGHMfl icneTOK nau,neHTa, BnpbicKHBaa b MecTO noBpexAGHi/m xmakmm npenapaT, coAepxaLAHfi HMCTbiM KO/i/iareH (Ha 4>oto). 
Ha MecTe oh 3a HecKO/ibKO Mi/iHyT npi/iHMMaeT HyxHyio 4>opiviy i/i 6bicTpo 3acenfleTca co6cTBeHHbiMi/i K/ieTKaMi/i opraHi/i3Ma. 3a 
no/iroAa yTpaneHHbiM xpaiA BoccTaHaB/ii/iBaeTCfl no/iHOCTbio. 

A hto AG/iaTb, ecni/i xmakmm npenapaT He npuHi/iMaeT HyxHyio (Jx)pMy mjih K/ieTKn He xotht cfjopMnpoBaTbTKaHbTaK, KaKTpe6y- 
eTCfl? Arm 3Toro MoxeT npuroAHTbca TpexMepHaa nenaTb xpaiAa HenocpeAdBeHHO b jene nau,neHTa. HaA t3kom TexHonornePi 
pa6oT3K)T ncc/ieAOBaTe/iM H3 rinTTc6yprcKoro yHi/iBepci/iTeTa noA pyKOBOACTBOM AOKTopa Pokki/i TyaHa. Cei/inac oh nenaiaeT 
xpaiAM M3 CMecM CTBO/iOBbix K/ieTOK nau,neHTa, HaHOBO/iOKHi/icToro MaTepwana m 6no/ion/iHecKi/i aKTMBHbix BeiAecTB, o6ecneni/i- 
BaiOLAMx pod K/ieTOK. HTo6bi ccf)opMMpoBaTb iua6noH, BO^OKHa cn/iaB/ifiKDTCfl Apyr c ApyroM noA AeMCTBMeM bhahmoro CBeia 
— 3to ropa3AO/iyHiue, neivi TpaAWMOHHO ncno/ib3yeMbiM ynbTpac{)MOJieTOBbiM ziyn, y6nBaK)iAMM K/ieTKH. B 6yAyiAeM *e npenapaT 
CTaHyT BnpbicKHBaTb b cyciaB, a 3areM c noMOLAbio CBeTonpoBOAamero KaTeTepa co3AaBaTb TaM xpaiA HyxHOM (J)opMbi. MeTOA 
oco6eHHO noMoxeT nau,neHTaM c ocTeoapTpwTOM, pa3pyiuaiOLAHM cyciaBbi na/ibu,eB. 



K/ieiu-cnpuHTep 

Hai/ifieH caMbifi 
dbicrpbifi 6eryH Ha 
3eMne. 



AreHTCTBO 

«NewsWiise», 

27 anperm 2014 roAa. 



3apy6e>KHbi 



n a 6 o p a 



o p 1/1 



EC/in 6bi Ka/inc|)opHi/iMCKi/iM K/ieiA Paratarsotomus macropalpis 6bm pa3MepoM c ne^OBeKa, oh 6bi 6exa/i co CKopo- 
CTbK) 1600 km b nac. MivieHHO TaKoe 3HaHeHne, 322 A-nnHbi Te^a b ceKyHAy, Aa-na BbicoKOCKopocTHaa cteiviKa stoto 
nayi<oo6pa3Horo, KOTopyio CAe-na-n Caiviya/ib Py6nH, CTyqeHT KonnepjKa noMOHbi b Kajii/ict)opHMM. npeAbiAyiAnw peKopA 
npuHaA-nexan aBCTpani/iMCKOMy xyKy-TMrpy — 171 AO/ii/ma Te/ia b ceKyHAy. CaMOMy 6biCTpoMy M/ieKonnTaiOLAeMy, 
renapAy, AO TaKi/ix noABMroB Aa/ieKO, oh npo6eraeT Bcero 16 — 20 aihh Te/ia b ceKyHAy. 

M3yHa/in peKopACMeHa He paA^ HaynHoro /iK)6onbiTCTBa, a A-na pemeHnq BaxHOM 3aAann. M3BecTHO, hto no Mepe 
yMeHbiueHMfl pa3Mepa >KMBOTHbix CKopocTb mx ABi/ixeHMMi B03pacTaeT. CTyAeHTxoTe/i noHATb, cyiAecTByeTriM npeA©-n 
A/i5i 3Toro B03pacTaHMA. rioKa hto OTBeT Ha 3tot Bonpoc He nonyneH — KaK Hi/i Be/iMKa CKopocTb ABuxeHMq Kneuj,n- 
Hbix nanoK, HeT rapaHTMM, hto OHa He MoxeT 6biTb eLAe 6onbLue. OAHaKO ecnn pa3o6paTbc^ c KMHeiviaTMKOM Kneu\a, 
moxho nonbiTaTbCfl noTOM Bocnpon3BecTM npnHu,nnbi ero ABuxeHna b KaKOM-TO MexaHH3Me i/i nonynnTb CKopocTHoe 
cpeACTBO nepeABuxeHnq. l/lni/i xota 6bi BbicoKOCKopocTHoro MMHn-po6oTa, ecnn oKaxeTcsi, hto Hanin MaTepnanbi 
He no3Bon5qioT MacLUTa6npoBaTb KneiAa-peKopACMeHa, — BeAb neM Bbiiue CKopocTb ABuxeHM^ nanoK m 6onbLue mx 
pa3LAMep, TeM cmibHee McnbiTbiBaeMbie mmm AnnaMMHecKi/ie Harpy3Kn. 



3apy6e>KHbix na6opa 



o p M 



ToHbiue 
He 6bisaeT 

Cae/iaHa MeMdpaHa 

TOmH\AHO\A b p,Ba 

am Ma. 



«Science», 2014, 
344, 289—344; 
doi: 10.1126/ 
science. 1249097 



HeM TOHbiue MeM6paHa, TeM Huxe ee conpoTi/iB/ieHwe abuxchukd xmakoctm, Bbiiue CKopocTb noTOKa 
h Huxe 3aTpaTbi 3Heprnn Ha 0MTibTpai_i,MK). LLlBeMuapcKne c})M3mkm bo maBe c npo<t>eccopoM XbKDH 
napKOM M3 u,k)pmxckom BbicLuePi TexHMnecKOM LUKonbi CAe/ia/iM MeM6paHy M3 AByx c/ioeB rpacJ)eHa. 
ToHbiue yxe HeB03MoxHo: OAHOcnoPiHbiM rpacJ^eH MMeeT Aect>eKTbi, a HanoxeHHbie APyr Ha APyra, ero 
cnoMo6ecneHMBaKDTcn^oLUHOCTbBceM KOHCTpyKi_i,i/ii/i. Bstom MaTepnanecnoMoiAbioct)OKycMpoBaHHoro 
MOHHoro nyHKa npoxrni/i OTBepcTnq 3aAaHHoro pa3Mepa (Ha cjxyro nx AnaMeTp - 50 hm). TaK i/i nony- 
HM/iacb TOHHai/iLJja?i MeM6paHa. 

Abtoph pa6oTbi bma^tati^ nee ABaocHOBHbixnpuMeHeHnq. llpexAe Bcero, sto pa3Ae/ieHne BeLAecTB 
— ct>mibTpau,i/m xhakoctom m ra30B. MeHHH pa3Mep nop, moxho Ae-naTb MeM6paHbi, paccHMTaHHbie Ha 
OTAeneHne MoneKy/i Toro nnn MHoro pa3Mepa. B nacTHOCTM, yxe AOKa3aHO, HTOTaKaa MeM6paHa npeKpacHO onuiAaeT boay ot 
npuMeceM. Apyroe npuMeHeHne — 3aiAHTbi TKaHeM ot HaMOKaHna, npn stom no cnoco6HOCTM «AbiiuaTb» 3Ta MeM6paHa b Tbicany 
pa3 npeBocxoAUT 3HaMeHi/iTbiM ropTeKC, a no nerKOCTM c HeM Mano hto MoxeT cpaBHMTbca. riocKO/ibKy b pa6oTe yHacTBOBa/iM 
m cneu,na-nncTbi M3 KOMnaHMM LG, bha^mo, 3a BHeApeHneM hoboto MaTepna/ia f\eno He CTaHeT. 




B 3apy6e>KHbix jia6opaTopn^x 

BnpupoAe co/iHeHHbiM CBeT m yr/ieKi/icnbiM ra3 CTaHOBqTCfl opraHnnecKUM BeiAecTBOM 6/iaroAapa 0OTOCMHTe3y. B HeApax 
3eM/in M3 ocTaHKOB pacTeHMM o6pa3yKDTcq ymeBOAopoAbi, b nacTHOCTn, MeTaH. noApaxaTb 3T0My npoueccy xot^t He- 
KOTopbie MAeo^orn anbrepHaTHBHOM SHepreTMKn. KaK M3BecTHO, ee rnaBHaq npo6neMa — cn/ibHaa 3aBMCMMOCTb ot noroAbi 
m HecTa6nnbHOCTb nocTaBKi/i aneKTpuHecTBa b ceTb. Ec/im >Ke noTpaTMTb sto 3/ieKTpnHecTBO Ha CMHTe3 MeTaHa, to nocneAHMM 
mo>kho 3aKannBaTb b i/iMetOLAyiocfl ra30Byjo MHct)pacTpyKTypy m pacxoAOBaTb no Mepe Heo6xoAHMOCTM. rioKa hto TaKOMy 
peLueHMio MemaeT BbicoKaa CTOMMOCTb no^yHaKDLAeroca ra3a. 
MHxeHepbi H3 TexHOJion/HecKoro MHCTMTyTa Kap/icpya ctposit ycTaHOBKy, KOTOpaa no3BonnT npOBepnTb: yAacTC^ nn o6ecne- 

HMTb 85% 3Cj)Ct)eKTMBH0CTM npM KOHBepCMM a/lbTepHaTHBHOM SHeprMM B ra30ByKD M COOTBeTCTBeHHO, npMeMfieMyiO CTOMMOCTb. 

CyTb xe HAen TaKOBa. 3/ieKTpi/iHecTBO pacxoAyeTca Ha 3neKTponn3 BOAbi. nonysnBUJUMca boaopoa BCTynaeT b peaKu,i/iKD c 
yrapHbiM m/im yrneKuc/ibiM ra30M n AaeT MeTaH, BbiAerma M3p«AHoe Tenrio. Ao ci/ix nop sto Tenno nponaAa^o. A i/iHxeHepbi M3 
Kapncpya npeA^araKDT HarpeBaTb mm BOAy noA AaB/ieHMeM: 3JieKTpo/iM3 npw 800°C MAeT ropa3AO 3(Jxt>eKTHBHee. Ecnn stot 
onbiTyAacTC^, b EC B03HMKHeT HOBbiM MHTepecHbiPi mctohhmk npupoAHoro ra3a, npuneM noHTi/i 6e3ynpeHHbiPI c tohki/i 3peHna 
oxpaHbi OKpyxaKDLAew cpeAbi. HaAO 6yAeTTonbKO peuiMTb, hto Ae/iaTbc Bbi6pocaMM KucnopoAa b MecTe pacnonoxeHnq 3Hep- 
reTunecKOM CTaHu.nn: xom b MaccoBOM Ky/ibrype O2 CHMTaeTca «xopoiiiMM» ra30M, a6co/iK)THO 6e3onacHbiM ero Ha3BaTb Henb3q. 



PyKOTBOpHOe 

HCKonaeMoe 

SHeprwo ot 
anbTepHari/iBHbix 

l/ICTOHHIAKOB HyXHO 

npeBpamarb 

b npnpoAHbifi ra3. 



AreHTCTBO 

«AlphaGalileo», 

22 anperm 2014 roAa 
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KceHOH: 
4>aKTbi 

M (J)aKTMKM 



A.MoTbi/iqee 



MoxceT /iM MHepTHbm ras BCTynaTb b 

XMMMHGCKMG pGdKL^MM? fla, 113^60/166 

THxe/ibie MHepTHbie ra3bi — kpi/iiitoh, Kce- 
hoh n paAOH — BcrrynaiOT b xi/iMnnecKi/ie 
peaKu.nn, o6pa3ya ripn stom KOBaneHTHbie 
CBA3M. llepBbiMM 6bmn nonyneHbi (J)TopuAbi 
KceHOHa, a CAenan sto KainaACKHM Mccne- 
AOBaTe/ib Hmji BapT/ieT (i/iHTepBbK) c hum 
cm. b «Xmmmm m xm3hm», 1982, N2 2). B 1956 

rOAY OH nblTa/lCfl OHMCTMTb LLieCTI/ICfjTOpM- 

CTyK) n/iaTMHy ot 6pommaob c noMombio 
<t>Topa. f\nn 3Toro b KBapueByio Tpy6Ky 
oh noMecTM/i reKcac])TopMA, Harper n 
CTa/i nponycKaTb ((rrop. noLu/iM KpacHbie 
napbi, npuneivi b 6ojibiuoM KonMnecTBe, 
KaK 6yAT0 6bi He cooTBeTCTByfomeM 
B03M0XH0My coA^pxaHMK) npMMecei/i 
6poivia. ripMr/iqAeBLUMCb, i/icc/ieAOBaTe/ib 

3aMeTH^, HTO HaXOJIOAHOM K0HU,eTpy6KM 

oceAatOT KpncTa^/ibi. Ohm 0Ka3a/incb 
BOBce He coeAMHeHneM 6poivia: reKcacJ)- 
TopMA yMyApn/icfl oTo6paTb sneKTpoH y 
Kuc/iopoAa m npeBpaTMTbca b coeAHHe- 
Hue 0 2 PtF 6 . A BCKope BapT/ieTy bo Bpeivm 
noAroTOBKM k neKu,MM nona/iacb Ha ma3a 
AHarpaMMa — 3aBMCMM0CTb noTeHu,Mana 
M0HM3au,MM ot HOMepa sneivieHTa. M3 Hee 
c/ieAOBa/io, hto y KceHOHa noTeHu,nan 
HeHaMHoro MeHbiue, HeM y KMcnopoAa. 
3HannT, aHa/iorHHHaa peaKu,MH moxgt 

npOMTI/l M C 3TMM MHepTHbIM ra30M. Ilocne 

jieKu,MM BapTneT npowencfl no APy3bHM, 
pa3Ao6bm KceHOH m npoBen peaKUMK). 
OHa nonyHM/iacb: MHepTHbiM ra3 npopea- 
rnpoBa/1 c reKcac[)TopMAOM 1/1 Aan xe/iTbie 
KpucTa/uibi. YBbi, Ho6e/ieBCKafl npeMMH 
BapTneTy He AOCTanacb, xota co6biTne 
6bmo AonroxAaHHbiM. riepBbiM o xhmh- 
necKMx coeAMHeHM^x KceHOHa b 1924 roAy 

3arOBOpM^ HeKTO AHTMnOCj)Ct) — XMMMK 

M3 TepMaHMM, a b 1954 roAy o hmx xe 
ynoMAHyn JlaMHyc llonMHr — cymecTBO- 
BaHMe cJ)TopMAOB KceHOHa cneAOBa/io M3 
ero Teopni/1 pe30HaHca. CefiHac (JrropMA 

KCeHOHa CJiyXMT MOLAHbIM OKMC/lMTe/ieM 

npM npoBeAenuM xm m MsecKi/ix peaK- 
u,i/im — npM HopManbHbix ycnoBMflx sto 
TBepAoe BeiAecTBO, nosTOMy pa6oTaTb c 
hum HecpaBHeHHO yAo6Hee, neivi c ra300- 
6pa3HbiM m KpaMHe onacHbiM cfrropOM v\nv\ 

XMAKOM n/iaBMKOBOM KMCJ10T0M. llpaBAa, H 

ropa3AO AOpoxe, BeAb caM no ce6e Kce- 



hoh ctomt Heiviajio. C Tex nop 6bino no/iy- 
neHO 6onee cothm coeAHHeHMM KceHOHa, 

npHHeM He TOJlbKO C C()TOpOM: aKTHBHO 

pa3BMBaeTCfl xmvii/m yr/ieBOAopoAHbix co- 
eAUHeHMM SToro 3/iHivieHTa. EcTb MHeHMe, 
hto ero aTOMbi moxho BKnionaTb b u.enoHKy 
/iio6oro no/iniviepa, 6bmo 6bi xenaHMe 
(cm. «Xmmmk) m >KM3Hb», 2003, 7—8). 

l/lMeKDTCfl M COeAHHeHMR C HeCKO/lbKMMM 

aTOMaMn KceHOHa, HanpMMep HXeOXeH. 
HeKOTopbie mApnAHbie coeAMHeHMa Xe 
MeTacTa6mibHbi m, o6naAan 6o/ibLUMM 3a- 
nacoM SHeprnn, cnoco6Hbi B3pbiBaTbca. 
3T0My npenaTCTByeT BbicoKUM 3Hepre- 
TunecKHM 6apbep («Accounts of Chemical 
Research», 2009, 42, 1, 83—191; doi: 
10.1021 /ar8001 1 0q ) . noKa hto n/iAPMAHbie 
n ymeBOAOpOAHbie coeAHHeHM^ KceHOHa 
no/iynatOT npM hm3kom TeMnepaType, b Ma- 

TpMU,ax M3 3aMOpO>KeHHOrO KCeHOHa, HO 

yneHbie HaAetOTca nepePiTu m k peaKi_i,i/mM 
b ra30BOM c[)a3e. 

Hto TaKoe KceHOHOBbiM /ia3ep? Jla3ep 
Ha B036yxAeHHOM A^Mepe KceHOHa — 
3KCi/iMepHbiM na3ep (ot a h r/i m m c ko ro 
exited dimer) — b 1971 roAy CAena/ia rpyn- 
na Ho6e/ieBCKoro JiaypeaTa aKaAeMMKa 
H.r.BacoBa b On3MHecKOM MHCTMTyTe AH 
CCCPhm. n.H.Jle6eAeBa. BTaKOM/ia3epe 
aTOMbi KceHOHa, B036yAHBLuncb noA Ae^i- 

CTBMeM nyHKa 3/ieKTpOHOB, Cf)OpMMpyK)T 

MO/ieKy/ibi Xe 2 . npM ch^thm B036yxAeHMfl 
MoneKy/ia M3/iynaeT y/ibTpac()iioneTOBbiM 
KBaHT c a/iuhom BO/iHbi 172 hm m pacnaAa- 
eTCH. Ha 3tom npMHu,nne 6bmn co3AaHbi 
SKCMMepHbie /ia3epbi Ha ra/ioreHMAax 
KceHOHa. Jla3ep Ha x/iopMAe KceHOHa 
nojiynmi LunpoKoe pacnpocTpaHeHMe b 
MeAHU^He: oh M3/iynaeT Ha A-nnne botihw 
308 hm, to ecTb nonaAaeT noHTi/i b cepe- 
AHHyTaKHa3biBaeMoro B-Anana30Haynb- 
Tpac()MO^eTa — Toro caMoro, ot KOTOporo 
Ha ao 3auj,nu-i,aTbCfl. Ho mcahkm o6paTn/in 

CMJlbHyKD 6MOJ10rMHeCKyK) aKTMBHOCTb 

3Toro i/i3JiyHeHMH Ha no^b3y: KceHOH-xno- 
pMAHbiM zia3ep c^yxMT aji^ /leneHMa nco- 
pna3a m BMTM/iMro (noTepa nnrMeHTau.nn 
Ha OTAe/ibHbix ynacTKax koxm). B nepBOM 
c^ynae oh yHMHTOxaeT T-riMMC^ounTbi b 
ncopna3Hbix 6naiuKax — cnnTaeTca, hto 
nMeHHO Mnrpau,Mfl stmx K/ieTOK b BepxHue 
c^on koxm n BbiAe/ieHMe TaM CMma/ibHbix 
BemecTB Bbi3biBaeT xpOHnnecKoe Bocna- 
neHMe. A bo btopom c^ynae o6pa6oTKa 
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nopaxeHHbix 6one3Hbio ynacTKOB Tena 
na3epOM no ABa-Tpn pa3a b nef\en\o Ha 
npoT^xeHMM no/iyroAa BOCCTaHaB/ii/iBaeT 
nnrMeHTau,nio 6onee neivi Ha Tpi/i neT- 
BepTM. BnponeM, TaK xe AeficTBOBa/ia m 
naMna HaxnopMAe KceHOHa, AaKDLuaa He- 
KorepeHTHoe M3JiyHeHMe («British Journal 
of Dermatology», 2012, 167, 3, 468—478; 
doi: 10.1111/j. 1365-2133.2012. 11008.x). 

3aneM Hyxtibi jiaivinbi c kcghohom? 

npexAe Bcero nonyneHMfl y^bTpa- 
<t>MOJieTa. PaHbLue hctohhmkom y/ibTpac()M- 
oneTa c/iyxmiM pTyTHbie naMnbi, OAHaKO 
pTyTb BpeAna, m ot Hee CTpeM^Tca M3- 
6aBMTbCfl. napbi pTyTM moxho 3aMeHMTb 

KaK Ha HMCTbIM KCeHOHOBbIM AHMep, TaK M 

HaAHMep BCMecM c ra/ioreHaMM. 3to no- 
3BonaeT nonynaTb y/ibTpacJ)MO/ieT b uunpo- 

KOM AHana30He, OT KOpOTKOBOJIHOBOrO ao 

AnnHHOBO/iHOBoro. TaKMe naMnbi HaxoA^T 
npMMeHeHMe b (J)OTO/iMTorpact)MM, (J)oto- 
nenaTM, o6e33apaxMBaHMM noMeuj,eHHM, 
pa3noxeHMM opraHMnecKHx otxoaob, 
c()OTOTpaBJieHMM no/iMMepoB. Oco6eHHO 
xopoujo 3aropaTb noA KceHOH-xnopnAHOM 
naMnoM. EcTb i/i APyruie TMnbi KceHOHO- 
Bbix ziaMn — b hmx 3/ieKTpMHecKaa Ayra 
CBeTMTca b aTMOcc[)epe KceHOHa m AaeT 
Hpe3BbinaMHO «pkmm CBeT, stm naMnbi 
ncno/ib3yK)T b KMHonpoeKTopax i/i b Kane- 
CTBe TeaTpa/ibHbix co4)mtob. MoLAHOCTb 
KceHOHOBbixnaMn 6biBaeTorpOMHOM: TaK, 
b CCCP C03Aa.ni/i yHMKa/ibHyio naMny «Cm- 
pnyc» MOiAHOCTbKD 300 kBt, cnoco6HyK) 
ocBeTMTb u,e/iyK) ropOACKyK) n/iom.aAb. B 
aBTOMo6mibHbix c()apax, M3BecTHbix noA 
Ha3BaHneM KceHOHOBbix, Ha caMOM f\ene 
ctoht MeTa/i/i-ra/iMAHbie naMnbi. B hmx 
CHanana oneHb 6biCTpo 3aropaeTca Ayra 
b aTM0cc()epe KceHOHa, OHa He TO/ibKO 
CBeTMTca, ho m HarpeBaeT co/im HaTpM^ m 
CKaHAMfl. Mx napbi m AaiOT ochobhom CBeT 
TaKOM naMnbi; oh nonynaeTCfl CMHeBaTbiM, 
b OT/iMHMe ot xe/iTOBaToro CBeTa naMnbi 
c Bonbc()paMOBOM cnMpanbio. CBeT KceHO- 
hobom ct>apbi oneHb apOK, m bo M36exaHMe 
ocnenneHM^ BCTpenHbix BOAMTeneM ee 
Ha ao xopoujo perynMpOBaTb. Bo3moxho, 
nosTOMy y 3aKOHOAaTeneM to m Aono bo3- 
HMKaeT xenaHMe 3anpeTMTb KceHOHOBbie 
<t>apbi. KceHOH MOxeT npMcyTCTBOBaTb m 
b ranoreHOBOM naMne. Ee Bonbc()paMO- 
Baa HMTb 3amMLAeHa cnoeM ranoreHa m 
cnp^TaHa b Kon6e, KOTOpaa MOxeT 6biTb 
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noMemeHa b TsrxG/ibii/i MHepTHbm ra3: oh 
ropa3AO xyxo npOBOAUT TGn.no, hgm bo3- 
Ayx, 1/1 sto npOAJieBaeTXM3Hb cnuipani/i. 

KaK raAaiOT Ha kcghohg? raAaHHHMM no 
6/iaropoAHbiM ra3aM 3aHMMaiOTCfl reo/ion/i 
i/i nnaHGTOJion/i. KceHOH npcAOCTaB/iHGT 
mm o6LunpHoe none AOflTG/ibHOc™, no- 

CKO/lbKy MMGGT HGCKOJlbKO paAHOaKTl/IBHblX 
M30TOnOB C npOAOJlXl/ITG/lbHblM BpGMGHGM 

XM3HM. 5a3a xg n/\n raAaHMfl TaKaa: kcg- 

HOH, hg BCTynaa B XMMMHGCKMG pGaKU.HH c 

BGLAGCTBaMM, o6pa30BaBiui/iMi/i Haniy n/ia- 

HGTy, M0X6T B HI/1X TO/lbKO paCTBOpflTbCfl. A 
TOT, HTO HG paCTBOpl/IJICfl, A0J1X6H yJIGTGTb 

npoHb Ha paHHMx CTaAn^x o6pa30BaHHA 

HG6GCHOI~0 TG/ia, TaK Ha3blBaGMOM 3TanG 

AGra3au.ni/i. riosTOMy H6C0BnaA0Hi/iG 

C00TH0UJ6HI/m KOHU,GHTpaU,MM H30TOI10B 

3Toro ra3a b nopoAax no3BO/iflGT Bbi- 
CKa3aTb AoraAKM 06 \ax npoi/icxoxAGHi/11/i. 

HanpMMGp, M3BGCTHO, HTO OTHOUJGHl/IG 

paAnoaKTMBHoro Xg-129 k CTa6mibHOMy 
Xg-130 b ocTpOBHbix 6a3a/ibTax (TaKi/ix, 

KaK C<t>OpMI/lpOBaHHblG By/lKaHaMM b l/lc- 

jiaHAnn) MGHbiuG, hgm b 6a3a/ibrax OKGa- 
hhhgckhxxpg6tob. Xg-129 o6pa3yGTcn 1/13 

1-129, aTOTAO/lXGH6bl/l MCHG3HyTb cnycT^ 
100 mi/ijijimohob jigt noono 06pa30BaHI/m 
n/iaHGTbl, l/l, 3 H 3H l/IT, 3T0 cootholughmg 

— 3anncb o apobhmx co6biTMflx. Ho npo- 
HMTaTb gg moxho no-pa3HOMy. HanpuMGp, 

TpaKTOBaTb pa3/lMHMG KaK Ha/IMHMG pG3Gp- 

Byapa CTa6n/ibHoro kcghoh3 b hmxhgm 
MaHTHM, MaTGpna/1 kotopom 1/1 nocTynaGT B 

OCTpOBHbIG 6a3a/lbTbl HGpG3 By/lKaHbl. \Anv\ 

npGAno/ioxnTb, hto b OCTpOBHbIG 6a3anb- 
Tbi nonaAaeT kcghoh 1/13 B03Ayxa, OTToro 
ohm 1/1 o6oraLAGHbi CTa6mibHbiM ra30M. 

ECTb M TpGTbfl BGpCMfl: MaHTI/m 3GMJ11/I 

yHac/iGAOBa^na JiGTyHMG KOMnoHGHTbi no 

KpaMHGM MGpG H3 AByX MCTOHHMKOB, l/l HI/I 

4,45 MM/i/iuapAa -neT nGpGMGLUHBaHun, 

HM C06blTI/1G, npHBGALUOO K M3BGPXGHMK) 

JlyHbi, hg CTGp/iM sto pa3/n/iHi/iG («NaturG», 
2012, 486, 7401, 101 — 104; doi: 10.1038/ 
nature 11 141). 
Apyran 3anncb — 3HannTG/ibHOG chi/i- 

XGHl/IG OTHOLUGHl/m KCGH0H3 K aprOHy B 

aTMOcc()Gpax 3gmjii/i m Mapca no cpaB- 

HGHUKD C XOHApHTOBblMM MGTGOpMTaMI/l. 
B nOC/lGAHMX COAOP>KMTCa 3anncb 06 
HCXOAHOM COOTHOLUGHl/ll/1 H30TOnOB B 
npOTOn/iaHGTHOM 06/iaKG. ripi/IHMHOM 

Gro HapyaiGHMq Ha 3gm/ig moxgt 6biTb 

pa3JlMHHafl paCTBOpMMOCTb 3TI/1X ra30B B 
Kpi/lCTa/l/lMHGCKOM nGpOBCKMTG MgSi0 3 : 

aproH b hgm ocTa/ica, a kcghoh yneren. 
3to 03HanaGT, hto ncpoBCKi/iT KpncTa/i- 
jin30Ba/icn Ha paHHux STanax v\ coxpaHi/m 

aprOH B HMXHGM MaHTl/IH. 

M3MGPGHHG KOH U,GHTpaU,M M KC6H0- 

Ha-131, 133 h 135 b aTMOCcjDGpG — Bax- 

HblM MGTOA KOHTpOJlfl npu MCnblTaHHHX 

^AopHoro opyxnq, aBapnax Ha aTOMHbix 

3^GKTpOCTaHU,MflX, a T3KXG npi/l JIIO6OM 

o6pa6oTKG paAnoaKTMBHbix MaTGpna- 

JIOB. flGJIO B TOM, HTO KaXAbM M3 3TI/1X 



BMAOB AO^TGJlbHOCTM AaGT CBOM Ha6op 
n30TonoB, n no MX COOTHOLUGHMK) moxho 

BblHMCJIMTb MCTOHHMK. HanpHMGp, M3- 
MGpGHMfl XG-133 B aTMOC(J)GpG n03BO- 
JIMJIM HGMGU.KHM (J)M3MKaM OnpGAO/lMTb, 

hto noc^G B3pbiBa Ha A3C b OyKycMMG 
paAHOaKTMBHOG 06-naKO 6blCTpO noA- 

Ha^ocb b Tpononay3y m OTnpaBM^ocb b 
nyTGLUGCTBUG no 3GMHOMy luapy. A B npM- 

3GMHOM CJIOG HaA TcpMaHUGM 3TO 06/iaKO 
nOflBM/lOCb JIMLUb CnyCTfl HGCKO/lbKO AHGM 

noc/iG Toro, KaK oho npowjio Ha 6o/ibLunx 
BbicoTax («Journal of the Environmental 
Radioactivity», 2014, 32C, 94—99; doi: 
10.1016/j.jGnvrad. 2014.02. 002). 

KaK KCGHOH MCnOJ1b3yK)T B KOCMOCe? 

Kcghoh, caMbiM taxc/inm M3 CTa6n/ibHbix 

MHGpTHblX ra30B, KaK HG/lb3fl ZiyHLUG nOA" 
XOAUT Ha pO/lb pa60HGrO TG^a pGaKTMBHO- 

ro MOHHoro ABMraTGna. HanoMHMM, hto b 

pGaKTMBHOM ABMraTG/lG Tfira C03AaeTC« 

3a chgt Bbi6poca pa6oHGro rena: yHoca 
npOHb nMny^bC, oh npi/iASGT i/iMny/ibC 
npoTMBono/ioxHoro 3HaKa pa3roH^GMOMy 
o6"bGKTy. A nocKO/ibKy MMny/ibC — npo- 

M3BGAOHMG MaCCbl Ha CKOpOCTb, TO HGM 
T^XGflGG pa60HGG TG/IO, TGM JiyHLUG. B 
HOHHOM ABMraTG/lG MOHbl KCGHOHa pa3- 
rOH^IOT 3/lGKTpMHGCKMM nO/lGM. Tflra 

no/iynaGTca HG6o/ibLuaFi, ho ABuraTG/ib 
pa6oTaGT AO/iro, roAaMi/i, m 3a sto bpgmh 
moxgt pa3omaTb Kopa6nb ao orpoMHbix 

CKOpOCTGM. TaKHG ABMraTG/lH npMMGHfllOT 
A/151 AnHTGJlbHblX 3KCnGA^U,HW k n/iaHGTaM 
COJIHGHHOM CMCTGMbl. 1/IOHHblG ABMraTG/lM 

c/iyxaT m Ana MaHGBpwpoBaHi/m kocmuhg- 

CKMX KOpa6/IGM. 

KaK KCGHOHOM JIOBHT HaCTMU,bl TGMHOM 

MaTepuu? Agtgktop XENON 100 M3 62 

Kr XMAKOrO KCGHOHa yCTaHOB/IGH B MTa- 

zibfiHCKOM o6cGpBaTopnn TpaH-Cacco B 
2011 roAy- A b 2013 roAy 118 Kr xmakoto 

KCGHOHa 6bmO 3a/lMTO B KpMOCTaT agtgk- 

Topa LUX (Largo UndGrground Xenon, 

60JlbUJOM nOA3GMHblM KCGHOHOBbIM ) 
CTGHC()OpACKOrO yHMBGpCMTGTa B KDXHOM 

flaKOTG. B 2013 roAy b TpaH-Cacco Ha- 
Ha-nuicb pa6oTbi no ycTaHOBKG A^TGKTopa 
b OAHy TOHHy. CyTb magm TaKOBa. Ox/iax- 

AGHHblM KCGHOH — n^OTHafl, 3000 Kr/M3, 
XMAKOCTb, COCTO^LAafl M3 MaCCMBHblX 

aTOMOB. Ecjim nacTMua tgmhom MaTepuu 
nonaAOT b aTOM, tot bo36vahtch m BbiAacT 
KBaHT cBeTa. I~lpi/i stom c/ieAyeT oxnAaTb 

erO MOHM3aU,MM, M BblJieTeBLUMM 3/ieKTpOH, 

npoMA^ CKB03b 30-caHTMMeTpoByio TO/lLU,y 
KceHOHa (TaKOMy nyTi/i cooTBeTCTByeT 

BpeMfl XM3HM CB060AHOrO SJieKTpOHa B 

HeM), nonaAeT b AOTeKTOp m AacT BTopyio 

BCnblLUKy. XOJIOAHafl XMAKOCTb — JiyHLUMM 

MaTepna/1 Ana TaKoro onbiTa, nocKO/ibKy b 
TBepAOM Tene Kpi/icTa/ini/iHecKa^ pemeTKa 
Moma 6bi Bee 3tm cuma/ibi pacce^Tb, a 
neM Bbiuie TeMnepaTypa, TeM 6o/ibLue 
B03HMKaeT oium6ok. riosTOMy m noHa- 
Ao6m^c« 6/iaropoAHbiM ra3, coxpaHqio- 

LU,MMCfl B BMAG XMAKOCTM npM CMJlbHOM 
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ox/iaxAGHMM. Kcghoh caM no cg6g c^a6o 
paAHOaKTMBGH. KpoMG toto, CHapyxM 

AGTGKTOp 3aKpblT CJIOGM KCGHOHa BGCOM 

b 100 Kr. Yni/iTbiBaiOTCfl TO/ibKO co6biTna, 

npOLUGALUMG BHVTpi/l, a BHGLUHMM C^OM 

c^yxnT A-na aHa^M3a qboHa. 

Hto TaKoe KceHOHoean aHecTe3nq? 

Kcghoh, KaK MHGpTHbm Hano/mnTO/ib, 

BBOA^T B CMGCM A/l^ AblXaHMfl nOABO- 
AHMKOB, TAG OH 3aMGHH6T a30T. MmGHHO 

npn pa6oTG c TaKi/iMM cmgc^imm b 1939 
roAy 6bi/i o6HapyxGH 3c))cJ)gkt kcghoho- 
Boro onbfiHGHMa. llocKOJibKy ApyroM ra3 

C nOA06HblM CBOMCTBOM — BGCGnaU^MM 

ra3, M/ii/i 3aKMCb a30Ta N 2 0, — o6/iaAaGT 

aHGCTG3MpyK)LLJ,MM 3(()Ct)GKTOM, B03HMK/ia 
MblCJlb MCnOJ1b30BaTb KCGHOH M B 3TOM 

KanGCTBG. Maga onpaBAa/iacb: kcghoh 
OKa3a/icfl npGKpacHbiM cpgactbom a/i^ 
o6u4Gro HapK03a. Oh cobcgm hg CKa3biBa- 

GTCfl Ha KpOBGHOCHOM CMCTGMG M 6blCTpO 
BblBOAHTCfl M3 OpraHM3Ma, TaK HTO MHOTMG 
CHMTaKDT GrO MAOa/lbHblM CpGACTBOM A^lfl 
aHGCTG3MM. B HepMaHMM KCGHOHOBafl aHG- 

ctg3m« 6bma pa3pGLUGHa b 2005 roAy, bo 
bcgx CTpaHax EC — b 2007-m. Bonee Toro, 

OKa3a/10Cb, HTO KCGHOH <M B MGHbLUGM CTG- 
nGHM aprOH) 3aiAHLUaGT HGpBHbIG KJ1GTKM, 
OTKJlKDHGHHblG OT KpOBOCHa6xGHMfl , TO 
GCTb C^yXMT HGMpOnpOTGKTOpOM, HTO 
AGJiaGT GTO HG3aMGHMMblM CpGACTBOM 

npM HGMpoxnpypri/iM . Oh xg noMoraGT 

JIGHMTb nOCJlGACTBMfl HapyLUGHMM M03- 
TOBOrO KpOB006paLU,GHMfl. JlMnOCOMHblG 

Kancy^bi c kcghohom, kotophg AaBa/iM 

nOAOnblTHblM XMBOTHbIM AaxG cnycTfl 

nflTb nacoB noc/iG MHcy/ibTa, y^yHLua/iM 

MX COCT05RHMG, a Han6o/lGG 3C()C|DGKTMB- 
HO\A 6bma «KCGHOHOTGpanMfl» B TGHGHMG 

ncpBbix tpgx nacoB («CNS NGuroscicncG 
&ThGrapGutics», 2013, 19, 10, 773-784; 
doi: 10. 1111/cns. 12159). Cnoco6HOCTb 
KCGHOHa m aproHa 3aMGA^i^Tb anonT03 
AOKa3aHa np^MbiMM onbiTaMM Ha Ky^bTy- 

paX K^GTOK, KOTOpblX TpaBM/lM BCflKMMM 

cnoco6aMn: KorAa SKcnopHMGHT CTaBi/i/iM 

B aTMOCCf)GpG, TAG a30T 6bm 33MGHGH 

kcghohom i/i aproHOM, hmc^o norn6Lunx 
k^gtok pG3K0 yMGHbuia/iocb. flpyrMG 

1/IHGpTHblG ra3bl — Kpl/mTOH, HGOH l/l /l l/l 

rG/ii/iM — TaKoro aqbqbGKTa hg AaBa/ii/i . 

DiaBHblM HGAOCTaTOK KCGHOHa — BblCO- 

Kaa u,GHa, 10 AO/i/iapoB 3a/iMTp, nosTOMy 

MGAHKM paCCHMTblBaiOT, HTO 33MKHyTblG 
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CMCTGMbl AblXaHMfl naU,MGHTa, B KOTOpblX 
KCGHOH l/1CnOJlb3yeTCfl MHOTOKpaTHO, 

o6ecnenaT 6ojigg LuwpoKoe pacnpocTpa- 

HGHM6 KCGHOHOBOTO HapK03a. 

KaK pa6oTaeT kcghohobbim HapK03? 

riOKa HTO 3T0 HGflCHO. M3BGCTHO, HTO 
KCGHOH rMAPOCt)06GH: B OJ1MBKOBOM MaCJIG 
OH paCTBOpflGTCfl B AeCHTb pa3 JiyHLUG, 

hgm boag. A c 1899 roAa h3bgctho, hto 

HGM n/1APO(J}06HGG BGLU,GCTBa, TGM JiyHLUG 
OHO pa60TaGT B KaHGCTBG CpGACTBa A/i^ 

HapK03a. ripGAno/iaraGTCfl, hto kcghoh, 

paCTBOp^^Cb B Jll/inMAHOM MGM6paHG 
HGMpOHa, KaK-TO MGHflGT GG CBOMCTBa. 
ECTb TaKXG MHGHMG, HTO OH npMCOGAMHfl- 

gtch k N-MGTMJi-D-acnapTaT-pGu,GnTopy 
r/iyTaiviaTa, tgm caMbiM Hapywafl npo- 
xoxaghmg HGMpocnrHa/ia. OAHaKO c 

3TMM pGU,GnTOpOM CBfl3blBaK)TCfl T3KXG 
BGCGJlflLU,MM ra3 M KGTaMMH, a OHM Rnft 
HGMpOHOB TOKCI/IHHbl, HGTO HGJlb3fl CKa3aTb 
O KCGHOHG. riOSTOMy 6MOXMMMKM MLU,yT 

ApyrMG pGUGnTopbi Toro >kg r/iyTaiviaTHO- 
ro nyTM, kotophg Momn 6bi OKa3aTbca 

MMLUGHbK) KCGHOHa, M nopOM MX HaXOA^T. 
KpOMG TOrO, KCGHOH B33M MOAGMCTByGT C 
CGpOTOHMHOBbIMM M aLiGTM/lXO/lMHOBbIMM 
pGUGnTOpaMM HGMpOHOB. 

KaK Mcno/ib3yiOT kcghoh f\n<i\ MeAM- 

UMHCKMX MCCJieAOBaHMM? KCGHOH — OT- 
JlMHHblM KOHTpaCTHbIM arGHT, npMMGHflG- 
MblM B TOMOrpacjDMHGCKMX pGHTrGHOBCKMX 
M flAGpHO-pG30HaHCHblX MCC/lGAOBaHMflX. 

B nGpBOM onynaG Gro 3aKanMBaiOT b jigi~- 
KMG M 3aTGM o6/iyHaiOT nau,MGHTa pGHTrG- 
hom, Ha6/iJOAa^, KaK kcghoh pacnpGAG/iGH 

B J1GTKMX, M T3KMM CnOC060M 06HapyXM- 

Ban AeqbGKTbi b mx ctpoghmm. fl/m AMP 

KCGHOH XOPOLU TGM, HTO, 06/iaAafl 6o/lb- 
LUMM HMC/IOM 3/lGKTpOHOB, OH HyBCTByGT 
Ma/IGMLUMG M3MGHGHMA B COCTaBG OKpy- 
XaKDLU,MX BGIAeCTB, M 3T0 CKa3blBaGTCfl Ha 
MarHMTHblX CBOMCTBaX flAPa- KpoMG Toro, 
MOXHO C03A3Tb nOJlflpM30BaHHblM npG- 
napaT KCGHOHa, B KOTOPOM 60/lbLUMHCTB0 

^AepHbix cnMHOB 6yAGT HanpaB/iGHO b 

OAHy CTOpOHy. llpM 3T0M MCnO/lb3yGTCfl 

MHTGpGCHaa TGXHMKa rMnGpnormpM3auMM: 
CHanana /ia36poM no/mpM3yiOT aTOMbi 

py6MAMfl, 3aTGM, CTa/lKMBa^CbCaTOMaMM 
KCGHOHa m o6pa3ya C HMMM BaH-AGp- 
Baa^bcoBbi MonGKy/ibi, py6MAMM nGpGAaGT 

flAPy KCGHOHa HanpaB/lGHMG MamMTHoro 
MOMGHTa. TaKMG l~MnGpnOJlflpM30BaHHblG 
aTOMbi COXpaHfltOT CBOG HanpaB/lGHMG HG- 
CKOJlbKO MMHyT M 3a 3T0 BpGMfl ycnGBaKDT 

pacnpGAG/iMTbCfl b opraHM3MG, co6Mpa- 

HCb B TGX TKaHflX, TAG MHOrO JlMriMAOB, B 
KOTOpblX KCGHOH JiyHLUG BCGTO paCTBOpfl- 

GTCfl. no pacnpGAG/iGHMio CMma/ia AMP 

OT TaKMX aTOMOB Ha TOMOrpaMMG MOXHO 
/1GTKO yBMAGTb pa3HblG TK3HM, a no M3MG- 
HGHMKD TOHKMX napaMGTpOB MarHMTHOrO 

pG30HaHca — y3HaTb mx cocTaB. 

m 
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Po6mhcoh: 

AeCSITb MMeHHblX 

M OLUM6Ka 

M .: OmaCHO CnpaBOHHMKy K.B.BaLiypO M n/l.MMLU.GHKO «MM6HHbl6 pGaKUJ/IM b opraHMHG- 
CKOM XMMMM» (MOCKBa: XMMMfl, 1976), aHr/lMMCKMM xmmmk Po6cpT Po6mhcoh — oamh 
M3 HaM6o/iGG BbiAaK)LU,Mxc« xMMMKOB-opraHMKOB. Ero MMfl (JwrypMpyGT (HaCTO c COaBTOpaMM) B 

AGCFITM MMGHHblX p6aKU,MHX. BOJlbLUG TOJlbKO y K/iaCCMKa OpraHMHGCKOM XMMMM SmMJIH l~6pMaHa 

OMUJGpa (1852-1919). 

Po6GpT pOAM^ca b 1886 roAy b 6oraTOM CGMbG npOMbiuj/iGHHMKOB. IIocjig LUKO/ibi no- 

CTynMJl B MaHHGCTGpCKMM yHMBGpCMTGT, HaMGpGBaflCb M3ynaTb MaTGMaTMKy. Ho OTGU, 

xotgji, HTo6bi CbiH npOAO/ixM/i cgmgmhwm 6m3hgc — npOM3BOACTBO xjionnaToGyMaxHbix 

MaTGpMa/lOB, M Po6GpTy npMLUJlOCb 3aHflTbCfl XMMMGM. B TO BpGMfl XMMMHGCKMM (J)aKy/lbTGT 
MaHHGCTGpCKOrO yHMBGpCMTGTa B03maB/151/l YMJlbflM llGpKMH-MJiaAUJMM (1860— 1929), CblH 
3HaMGHMTOrO llGpKMHa, CMHTG3MpOBaBUJGrO nGpBbIM aHM/lMHOBbIM KpaCMTG/lb MOBGMH. TaM 

xg pa6oTa/i XaMM BGMujviaH, xmmmk m 6yAyu4MM npG3MAGHT M3paM/i^, a bmgctg c Po6mhco- 
hom yHM^Cfl 6yAyu4MM ^aypGaT HoGgjigbckom npGMMM no xmmmm Yo^TGp Xoyopc. Po6GpT 

OKOHHM/1 yHMBGpCMTGT B 19 J1GT C 0T/1MHMGM, M l~lGpKMH npMmaCM/1 GrO B CBOK) Jia6opaTO- 
pMK); TaM P06MHC0H M3yHa/l npMpOAHblG KpaCMTG/lM. flOKTOpCKyK) CTGnGHb OH no/iyHMJi B 
MaHHGCTGpCKOM yHMBGpCMTGTG B 1910 TOAy, HTO n03B0/lM^0 GMy 3aHHTb AO-nXHOCTb npO- 
qbGCCOpa OpraHMHGCKOM XMMMM B CMAHGMCKOM yHMBGpCMTGTG. B nOCJlGAyKDLU,MG TOAbl OH 
33HMMa/l npOQbGCCOpCKMG KacjDGApbl B yHMBGpCMTGTaX JlMBGpny/151, MaHHGCTGpa, JlOHAOHa 
M OKCC()OpAa, HGCKO/lbKO /1GT 6bm npG3MAGHT0M JlOHAOHCKOrO KOpO/lGBCKOrO 06u4GCTBa. 

BblAaiOLUMGCa AOCTMXGHMfl Po6MHCOHa CBFI3aHbl npGXAG BCGTO C MCC/lGAOBaHMGM 
a/lKa/lOMAOB. BbmCHGHMG MX CTPOGHMM M TGM 60J1GG CMHTG3 6blJlM TOrAa MCK/UOHMTG/lbHO 

TpyAHOM 3aAanGM. HanpMMGp, b 1910 roAy Po6mhcoh ony6/iMKOBa/i nGpByio pa6oTy no M3- 

yHGHMKD CTpOGHMfl CTPMXHMH3! CTpyKTypa MO/lGKy^bl C LUGCTbK) U,MK/iaMM (HTO npaBMJlbHO) 

coAGpxana ABaaTOMaa30Ta b oahom lugctmh/ighhom u,mk/ig (hto hgbgpho). JlMLUbcnycTH 

35 J1GT OH npMLUGJl K npaBMJlbHOM C[)OpMy/lG. CMHTG3MpOBaTb XG CTpMXHMH JIMLUb HGpG3 

AGB^Tb nei yaa/iocb Po6GpTy ByABOpAy. 

P06MHCOH 3a AO/iryK) XM3Hb ycnG/l MHOrOG: MCCJIGAOBaTb 3C[)Mpbl C()OCCt)OpHOM KMC/lOTbl M 
MOHOCaxapMAOB (6-(J)OC0aT D-miOKOnMpaH03bl Ha3blBaGTC?l 3(J)MpOM Po6MHCOHa), CMHTG- 
3MpOB3Tb MHOrMG npMpOAHblG KpaC^UAMG BGLU,GCTBa — aHTOU,MaHbl, yCTaHOBMTb CTpOGHMG M 
CMHTG3MpOBaTb MHOrMG a^Ka^OMAbl. Oh CTa/l OAHMM M3 C03AaTG/lGM XMMMM aHTM6MOTMKOB M 
BHGC BKnaA B TGOpGTMHGCKyiO XMMMKD; KpMBbIG CTpGflKM 3/IGKTpOHHblX CMGLU.GHMM — GTO M306pG- 

tghmg. B 1947 roAy GMy 6bma npMcyxAGHa Ho6G/iGBCKaa npGMMM no xmmmm «3a MCC/iGAOBaHMG 

HGKOTOpblX npOAyKTOB 6o^bUJOM 6MOJ10rMHGCKOM BaXHOCTM, B nGpByiO OHGpGAb a/lKa/10MAOB». 

M3BGCTHblM XMMMK-OpraHMK PMXapA MapTMH BM/lbLUTGTTGp, TiaypGaT H06GJIGBCKOM npG- 
MMM 3a 1915 TOA, CMHTG3MpOBa/l B 1901 TOAy 6mU,MK/1MHGCKMM TpOnMHOH, npGALUGCTBGHHMK 
CMHTG33 aTpOnMHa, KOTOpbIM npMMGHflGTCfl B MGAMU.MHG. EMy npMLU^OCb npOBGCTM nOHTM 
ABa AGC51TK3 nOC/lGAOBaTG/lbHblX CT3AM M . A P06MHCOH MblCJIGHHO paCH^GHMJl MOflGKy/iy 
TponMHOHa Ha qbparMGHTbi: flHTapHbIM AMa/lbAGrMA, MGTM/iaMMH M aU,GTOHAMKap60HOByiO 
KMC/lOTy. I/I npM npOBGAGHMM PG3KI4MM MGXAy 3TMMM TpGM51 BGLU,GCTBaMM TpOnMHOH 6bl/l 

nonynGH b OAHy CTaAMK)! 

P06MHCOH 6bl/l BGCbMa pa3HOCTOpOHHMM HGJIOBGKOM. Oh yB/lGKa/lCfl My3blKOM, qboTorpa- 
(J)MGM, CaAOBOACTBOM, TypM3MOM, LUaXMaTaMM, BMGCTG C Po6GpTOM ByABOpAOM OCHOBa/1 

xypHan «TGtrahGdron», 3aBOGBaBUJMM 3btopmtgt cpgam xmmmkob bo bcgm mmpg. npM stom 

OH 6blJl M3BGCTGH CKBGpHbIM XapaKTGpOM M KpMTMHGCKMM OTHOLUGHMGM K KO/l/lGraM. P06MH- 
COH MOrynOpHO npMAGpXMBaTbC^ HGBGpHblX MAGM M CGpAMnCfl, GCJ1M GMy npOTMBOpGHM/lM. 
PaCCKa3blBaiOT, HTO OH 6pOCM/l HGpHMJlbHMU,y B KOnnery, KOTOpbIM OCMG/lM/ICa yCOMHMTbCfl 
B npaBMJlbHOCTM npGAnOXGHHOM P06MHCOHOM CTpyKTypbl nGHMI4MnJlMHa (HGPG3 ABa roAa 

BbmcHM/iocb, hto KO/i/iGra 6bi/i npaB). OAHaxAbi ByABopACKa3a^: «Boo6Lu,e-TO csp Po6GpT 

— COBGpLUGHHO HGCHOCHa^ JlMHHOCTb. Oh HG CKa3a/l HM GAMHOrO A06porO CJlOBa hm 06 
OAHOM XMMMKG B MMpG». XMMMK B/iaAMMMp llpG/lOr Bbipa3MJl COMHGHMG, M ByABOPA npM- 

3Ha/i, hto mmghho o ripG/iorG Po6mhcoh OAHaxAbi OT03Ba/ica no/ioxMTG^nbHo: «npG/ior, 

KOHGHHO, napUJMBblM XMMMK, HO C/iaBHbIM napGHb». 
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Bbm cjiynaM, KOi~Aa caM Po6mhcoh ny- 
6jihhho npi/i3Hajica b OLun6Ke. OHa Kaca/iacb 
cocrraBa hgcJ)tm. 06biHHO b Hecfrrax HeMHOI~0 
6o/ibLue HeneTHbixyrjieBOAOpOAOB, hto o6b- 

flCHHIOT AGKap60KCMnnpOBaHMGM XI/ipHblX 
KUCJIOT B OpraHMHeCKMX OCTaTKaX (b hmx 
06blHH0 COA©P>KMTCa HeTHOe MMC/IO aTOMOB 

yr/iepoAa). B 1966 roAy flx.B.EpyHHOK 
ony6/iMKOBa/i b «Nature» AaHHbie o npeo6- 

JiaAclHUl/l B AByX He<t>THHblX IN/ieCTOpOXAeHMflX 

JImbmm m HMrepMM neTHbix ymeBOAopoAOB b 
06/iacTM C 40 — C 46 . Po6mhcoh b tom xe roAy 
m b tom xe xypHane Aa/i o6"bflCHeHi/ie: ecni/i 
b 3eMHOM KOpe npi/i noBbnueHHbix TeMne- 
paiypax n AaB/ieHi/mx npowcxoAUT pacnaA 
MO/ieKyn ymeBOAOpOAOB c o6pa30BaHneivi 
ocko/ikob — CBo6oAHbix paAHKanoB, to npi/i 

MX nOBTOpHOM CJiynaMHOM COeAHHeHMM 

AO/ixHbi o6pa30BaTbca npenMymecTBeH- 
ho neTHbie yr/ieBOAOpOAbi. PaccyxAa/i oh 
TaK. flonycTMM, MO/ieKyjibi ymeBOAopoAOB 
cnyHaMHbiM o6pa30M pa3pbiBaiOTCfl Ha 
ABa c|)parMeHTa, KOTopbie 3aTeM TaK xe 
c^ynaMHO peKOM6i/mi/ipyK)T. npn stom 1/13 
«HGHGTHoro» yrneBOAOpOAa AonxeH no- 

/lyHMTbCH OAHH HeTHbIM h oahh HeneTHblM 

paflMKan, l~lpn cnyHanHOM xe pa3pbiBe Ha 
ABa 4)parivieHTa neTHofi MO/ieKy/ibi aojixhw 

C paBHOM BepOflTHOCTblO nOJiyHMTbCfl ji 1/160 

ABa neTHbix paA^Ka/ia, jih6o ABa HeneTHbix. 

3HaHMT, npM 60/lbLUOM HMC/ie pa3pblBOB Mbl 

nonynuM OAHHaKOBoe KO/iHnecTBO h Tex 1/1 
Apyn/ix. 3to BepHO, ho Aanbiue Po6mhcoh 



olui/i6ch. Oh cni/iTa/i, hto ec/in b c/iynaMHOM 
npouecce BCTpeTHTca ABa neTHbix paAMKa- 
jia, to HOBa^ MO/ieKyna 6yAeT hcthom; to 
xe npon30MAeT npi/i pei<OM6iiHauvii/i AByx 
HeneTHbix paAHKa/iOB. Ecjim xe BCTpeTjrrcfl 
neTHbiM m HeneTHbiM, to nonyHMTCFi «HeneT- 
Haa» MO/ieKy/ia. TaKMM o6pa30M, i/iMeiOTCH 
KaK 6yATO ABa luaHca npOTHB oahoi~o, hto 
npi/i c^ynaMHOM peKOM6MHau.ni/i paAHKa- 
/iob o6pa3yeTCH ymeBOAOpOA c neTHbiM 
hmc/iom aTOMOB ymepoAa. Ho sto He TaK. 
\A Po6mhcoh coo6lah/i o CBoefi oujn6Ke b 

KOPOTKOM 3aMeTKe, Ony6/lMKOBaHHOM 15 

anpe/ia 1967 roAa b «Nature». Bot hto b 
new roBopmiocb: «B nacTHOM coo6Lu,eHni/i 
flx.B.BpyHHOK o6paTmi Moe BHMMaHne Ha 
to, hto npocToe apnct)MeTMHecKoe o6t>- 
HCHeHMe npeo6/iaAaHna ymeBOAOpOAOB c 
neTHbiM HucnoM aTOMOB ymepoAa HeBep- 

HO. riOCKO/lbKy, nOMUMO paCCMOTpeHHblX 

paHee BepoaTHOCTei/i f\nn peKOM6i/iHau,i/m 
neTHoe — neTHoe, HeneTHoe — HeneTHoe 
m HeneTHoe — neTHoe, c/ieAyeT TaKxe 
Ao6aBMTb neTHoe — HeneTHoe. TaKi/iM 06- 
pa30M, BepoflTHOCTb no/iyHMTb MO/ieKy/ibi 

C HeTHbIM M HeneTHblM HMC/IOM aTOMOB 

ymepoAa CTaHOBi/iTca OAHHaKOBoPi, c neM 
m He c/ieAyeT cor/iacnTbCfl. TaK, ec/in 
npeAno/ioxnTb, hto neTbipe u,eni/i pa3pbi- 
BatOTca c o6pa30BaHneM neTbipex neTHbix 
m neTbipex HeneTHbix paAHKanoB, to b 
pe3y/ibTaTe i/ix c/iynaMHOM peKOM6i/iHau,ni/i 
nMeeTca 32 luaHca o6pa30BaHMfl neTHOM 



nporyjiKM no mctopmm xmmmm 



u,enn i/i CTO/ibKO xe uiaHCOB o6pa30BaHnq 
HeneTHOM. M Bee xe moxho He coMHe- 
BaTbCfl b tom, hto npei/iMymecTBeHHoe 
o6pa30BaHne H-a/iKaHOB c neTHbiM hmc/iom 
aTOMOB ymepoAa nponcxoAUT b pe3y^bTa- 

Te AeCTpyKUMM XMpHblX KMCJIOT M peKOM- 

6MHau,MM o6pa3yK)U4nxca (f>parMeHTOB». 

riopa3HTe/ibHO, HO H B 3T0M 3aMeTKe Po- 
6mhcoh on^Tb on^oLiia/i c apuqbMeTi/iKOM! 
JlerKO y6eAHTbc« npocTbiM nepe6opOM, hto, 
i/iMea, HanpuMep, neTbipe neTHbix paAHKa/ia, 
moxho no/iynnTb neTHbiw ymeBOAOpOA Lue- 
CTbio cnoco6aMM, coeAUHqfl stm paAMKa/ibi 
nonapHO. To xe cnpaBeA/iMBO u a/ih neTbipex 
HeneTHbix paA^Ka/iOB, MHbiMM c/iOBaMi/i, 
Bcero ecTb 12 cnoco6oB nonynnTb neTHbiM 
yrneBOAopoA- HeneTHbie xe ymeBOAopoAbi 
no/iynaiOTCfl nepeKpecTHOM peKOM6nHa- 
uy\ev\ neTHoro n HeneTHoro, m Bcero TaKnx 

KOM6HHai4MM MOXeT 6blTb TO/lbKO 16. TaKMM 

o6pa30M, OTHOCMTe/ibHoe coA©P>KaHMe 
neTHbix MOJieKy/i 6yAeT 12/(12+16) = 0,428. 
3to xe 3HaMeHne moxho no/iyHMTb M3 Teopni/i 
BepOFITHOCTeM ! (N - 1 )/(2N - 1 ), HAeN — HMC- 
jio neTHbix mjim HeneTHbix paAHKa/iOB. Ecjim N 
oneHb Be/ii/iKO, to otbct 6yAeT b tohhoctm 0,5. 
TaK hto HaAO MCKaTbApyrwe o6bflCHeHi/m He- 
6o^bLiiOMy npeo6/iaAaHMK) neTHbix MOJieKyn. 
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KDMMMHa/IMCT 

b XXI BeKe 



Xopomo xwiocb npecrynHMKaM fl,o HayHHO-rexHMHecKofi pe- 
Bon\ou,\A\A. Her CBMfleTenefi — \a Tbi HeynoBUM, ecnw ro/ibKO He 

06b9iBIATC91 KaKO\A-H\A6yfXb r\op($)\Ap\A\A \lejpOB\AH \AJ]\A LUepnoK 

Xojimc. . . BnponeM, Xojimc yxe uccneAOBan ynum b nadoparo- 
p\A\A, nycTbnacTHofi, HoocHaiueHHofinonocneAHeMycnoByTor- 
AaujHefi Hay km. CeroAHn Kaxflbifi mo6menb jj,eTeKTiABOB 3Haer, 
hto nonaraercfi Ae/iarb npn ocMorpe Mecra npecrynneHMB, hto 
raKoe aaKTMiiocKorMH, anan\A3 narpynny kpobia, 6ann\ACT\Ane- 
CKan 3KcnepriA3a. A b nocne^nee BpeMn nonBwnwcb Merofibi, 

KOTOpbie n03BO/191IOT yCT3H0Bl/1Tb Ill/lHHOCTb no Kane/lbKe CflHDHbl, 

\a no ornenaTKy nanbija onpeaemiTb, Kypwia nv\ 3ra Tiw-iHOCTb \a 
npv\H\AMana nv\ HapKOTi/iKi/i. Hepe3 ABa/marb ner, mrna repow 
non\A\j,e\ACKoro cepnana cnpocvn y Kpi/iMi/iHa/ii/iCTOBi «Hy K3K, 
yaa/iocb mo-HiA6yp,b y3Harb?» — iax OTHerbi dyayr unwHHee \a 
HHrepechiee. 



H 



acTO?iLij,MM nepeBopcrr npon3Be/ia flHK-3KcnepTM3a. 
MeTOflbi MOJieKyjiapiHOM fghgtmkm ceroAi-m noMoraiOT 
MAeHTMcfjHUMpoBaTb i/i 6e3biMflHHbix xgptb, m npecTynHHKOB. 
YAa/iocb nocTaBMTb tohky bo mhor/ix dapbix m rpoMKnx Ae/iax, 
AO paccTpe/ia uapcKOM cGMbM BK/noHMTG/ibHO. Ho HTo6bi onpe- 
AG/iMTb, KOMy npi/maA-nexL/rr o6pa3Gu, flHK, ero hgo6xoammo c 
neivi-TO cpaBHMBaTb, Hanprnviep, c 6a30M flHK-npocJ)MJi6M npaBO- 
HapyLunTe/ieM. A KaK 6biTb, gcjim b stom 6a3e HeT hm npeciynHMKa, 
hm ero 6/iMxaMLUMx poactbghhmkob? BpaTb o6pa3u,bi y Bcero 
Hace^eHMA v\ pa6oTaTb c TaKMM orpoMHbiM MaccMBOM ashhhx 

CJIOXHO KaKTGXHMHGCKM, TaK M KDpMAHHeCKM. BOJlbLUOM MHTGpGC 

Bbi3biBaK)T nonbiTKM onpGAG-nnTb no flHK BHGLUHMG AaHHbIG 

HGJIOBGKa, HanpHMGp U.BGT BOJIOC, ma3 l/l KOXM, HO GC/1M BCG nO- 

A03pGBaGMbiG pycbiG m C6porna3biG mjim, Hao6opoT, KapGr/ia3biG 

6pK)HGTbl, TOJIKy OT 3T0I~0 HGMHOrO. 

B03MOXHO, BCKOpG 3Ta CMTyau,Mfl H3MGHI/1TCfl K JiyHLUGMy. 

MGXAyHapOAHa^ rpynna ncc/iGAOBaTG/iGM noA pyKOBOACTBOM 
aHTpono/iora MapKa LLIpMBGpa M3 yHUBGpci/iTGTa nGHCi/i/ibBam/ii/i 

COOTHGC/ia TGHHblG xapaKTGpMCTMKM n\Of\e\A C HGpTaMI/1 J1HU, H 

C03Aa/ia nporpaMMy, KOTOpan Bbino/iHHGT pGKOHCTpyKu,nio /iMu,a 
noAHK, npaBAa, noKa AOBO/ibHO rpy6yio. Ho 1/1 jimu,o HG/iOBGKa — 
BGCbMa onoxHaa CTpyKTypa, sto m3bgctho KaxAOMy, kto nbiTancfl 

HapHCOBaTb nOpTpGT CBOGrO npHHTG/lfl. 

B ncc/iGAOBaHMM ynacTBOBa/iM 592 Ao6pOBO/ibu,a c GBponGM- 
cki/imi/i i/i 3anaAHoacf)pi/iKaHCKi/iMi/i kophhmm m3 CLUA, Bpa3minn n 
Ka6o-BepAe. npi/irnaujajin xghlamh m Myxni/m 18— 40jigt, HTo6bi 

HG npUXOAHJlOCb MOAG/lMpOBaTb B03paCTHblG 1/I3MGHGHI/15R. TGO- 
pGTI/lHGCKM B03MOXHO I/I 3T0 — B03paCT HGJIOBGKa OnpGAGJTJIGTCfl, 

HanpHMGp, no flHK T-kjigtok kpobm, — ho hg bcg cpa3y. 

CHana/ia CTpOH^M TpGXMGpHbIG KOMnblOTGpHbIG H306paXGHHR 
jihu, Ao6pOBO^bi_i,GB, ncno/ib3ya 7150 pGnGpHblX TOHGK, — 3T0 
AG/ia/io bo3moxhom Aa/ibHGMLuyio MaTGMaTi/iHGCKyio o6pa6oTKy 

I/I 1/ICKJllOHaJlO l/l3MGHRGMblG npl/IMGTbl! OTTGHOK KOXI/l, npl/IHGCKy, 
aKCGCCyapbl... flpyrHXA06pOBO/lbl_l,GB — CTyAGHTOByHMBGpCMTG- 
Ta riGHCM/lbBaHUM npOCM/lH OTBGTMTb npO K3XA0G HapMCOBaHHOG 
KOMnbKDTGpOM /1MI40, npMHaA-nGXl/IT Jll/I OHO CKOpGG MyXHMHG 
MJ1M CKOpGG XGHLU.HHG l/l KaKOBO COOTHOUJGHUG ac|)pl/IKaHCKl/lX 1/1 

GBponGMCKnx npGAKOB y SToro HG/iOBGKa. (3tm pG3yJlbTa~Tbl ao- 

nO/IHM^M rGHGTI/lHGCKMG AclHHblG: /lyHLUGG yCTpOMCTBO A^^ pclC- 

no3HaBaHi/m oco6ghhoctgm zinua — ma3 Apyroro HG^OBeKa.) B 
o6pa3uax flHK onpGAG/ia/in «3thmhgckhg» MapKGpbi — HyxHO 

6blJ10 yHGCTb, KaKOM BKfiaA B C()OpMMpOBaHHG HGpT /lMU,a BHOCMT 

nonoBaa 1/1 pacoBaa npuHaA^nexHOCTb. BbiCTynaiOLAMGOKpyr/ibiG 




CKy^bi MoryT 6biTb y npGACTaBi/iTG/ui HGrpoi/iAHOM pacbi, \ah\a y 

XGHLAl/IH no CpaBHGHI/IKD C MyXHl/IHaMl/1, HO 6blBaKDT M CKy^aCTblG 
MyXHMHbl-GBponGMU,bl, npM 3T0M B KaXAOM C^yHaG A6MCTByiOT 
CBOM TGHbl. M CaMaa MHTGpGCHaa HaCTb pa60Tbl — BbmB^fl^M 
OAHOHyK/lGOTMAHbIG nO/lMMOpc()M3Mbl (SNR l/l /l 1/1 «CHMnbl», TO GCTb 

Bap i/i a 141/1 1/1 b OAHy 6yKBy) b rGHax, o kotophx m3bgctho, hto ohm 
BaxHbi f\nn pa3BMTM« HGpGna, /lMUGBoro CKG/iGTa. IIotom cono- 

CTaB/lflnM rGHGTI/IHGCKHG 1/1 (J)M3l/10HOMI/1HGCKMG OCO6GHHOCTM PJ]R 

KaxAoro KOHKpGTHoro ynacTHMKa: npM KaKnx rGHHbix BapwaHTax 

HOC HaLAG 6blBaGT LUl/ipOKl/IM, H T. A- YAa/lOCb HaMTI/1 24 K/lKDHGBblX 

SNP b 20 rGHax. A 3aTGM nporpaMMa, «nGpGBapi/iBi±iafl» bcg stm 
AaHHbiG, pGKOHCTpynpoBa/ia Jii/iua no rGHOTunaivi. 
B Aa^ibHGMLUGM ynGHbiG n/iaHnpyiOT npi/iB/iGHb 6o^biuG Ao6po- 

BO/lbU.GB, MCKaTb APyrMG TGHbl, CBfl3aHHblG C HGpTaMI/l H\AU,a. Yj- 
BGpXAGHMG, HTO OCTaBMTb Ha MGCTG npGCTyn/IGHMfl CBOKD KpOBb, 

c/iKDHy \aj]\a botiocok — bcg paBHO hto OCTaBMTb qboTorpaqbMio, 

nOKa M3/1MLUHG OnTMMMCTMHHO, HO A^>KG rpy6blM C()OTOpo60T 
JiyHLUG, HGM HMKaKOrO. AB nGpenGKTMBG, yBGpflKDT aBTOpbl, MGTOA 
MOXHO 6yAGT MCnpo60BaTb M A-n^ pGKOHCTpyKU,MM BHGLUHOCTM 
BblMGpLUMX BMAOB HOITIO. 

Claes, P. etal. Modeling 3D facial shape from DNA. «PLOS Genetics* , 
2014, 10, 3, e1 004224, doi: 10. 1371 /journal. pgen. 1004224 
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OJlGKyJlflpHafl Cj)MJ10rGHM51 , nOCTpOGHMG pOAOCJlOB- 
HblX A^pGBbGB nyTGM CpaBHGHMfl HyK/lGOTMAHblX 
«TGKCTOB» — Ka3a/IOCb 6bl, HMCTO qbyHAaMGHTa/lbHaa AHCU.M- 

nnMHa (cm., HanpMMGp, pgu,gh3mio Ha KHMry E.B.KyHMHa b stom 
homgpg). Ho OHa toxg noivioraGT cyAy m c/igactbmio. 

Xmji b McnaHCKOM ropOAG Ba/iGHCM^ Bpan-aHGCTG3MO/iorXyaH 
Masco, Ha bma npM/iMHHbiM hgjiobgk, a Ha caMOM p,ene HapKOMaH. 

OH CMCTGMaTMHGCKM BOpOBa/l y nau,MGHTOB MOpC()MM, npMHGM 
AG/ia/1 CG6G MH"beKU,MM TOM XG MT/IOM, M nO/l6GAbl, HTO TIMLUa/l 
/1KDAGM 06G360TIMBaK)LAGr0, — KaK BblflCHMJlOCb n03AHGG, OH 6bl/l 

HOCMTG/iGM BMpyca TGnaTMTa C. . . riblTa?ICb ocnopMTb o6bmhghmg, 
Maaco npM6Gr k c/iGAyiOLAGMy apryMGHTy: tag AOKa3aTG/ibCTBa, 

HTO 3TMX J1KDAGM 3apa3M/l OH, M HG C06MpaiOTCfl /IM Ha HGTO nO- 
BGCMTb BCGX 60TlbHblX TGnaTMTOM B TOpOAG? A MOXGT, 3T0 OH 

no/iyHM/i BMpyc ot nau,MGHTa! floKa3aTGJibCTBa npGAOCTaBM/ia 

MOTIGKy/iqpHafl Cj)M/10rGHMfl. BMpyCbl 3BO/HOU,MOHMpyiOT6blCTpO, 
MX TGHOMbl BCGI~Aa HGMHOTO OT/IMHaiOTCfl MGXAy CO6OM. AHa/lM3 

onpGAG/iGHHbix ynacTKOB tghomob BMpycoB, no/iyHGHHbix y na- 

U.MGHTOB KJ1MHMKM, nOATBGPAM/1, HTO 275 M3 322 3apa3M/IMCb OT 
AOKTOpa-MOpqbMHMCTa. riOATBGPAM/lOCb M pOACTBO LUTaMMOB, M 
BGpOflTHbIM nGpMOA3apaXGHMfl, paCCHMTaHHbIM HGpG3 CKOpOCTb 

B03HMKHOBGHMA MyTau,MM, coBnan c npG6biBaHMGM nocTpaAaB- 

LUMX B K/lMHMKe. 

«3BO/HOU,MOHHblM» MGTOA 6bl/l HOBbIM A^^ CyAG6HOM 3KCnGpTM3bl, 
M aBTOpbl MCC/lGAOBaHMfl, no MX C06CTBGHHblM CJlOBaM, nOTpaTM/lM 
ABa AH«, HT06bl 06"bflCHMTb CyAy, 06BMHGHMK) M 3aLAMTe, KaK 3T0 

pa6oTaGT m hto 03HanaiOT pG3y/ibTaTbi. KDpMCTbi ou,ghm/im MxycM/iMa: 

B 6/lMXaMLLIMG 20 J1GT Ma3C0 Bp^A /1H BblMAGT Ha CB060Ay. 
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TEMATMHECKMM nOMCK 



A b qbeBpa/ie 2014 roAa 6bmo ony6/iMKOBaHbi pe3y/ibTaTbi eme 
OAHoro HayHHO-cyAe6Horo paconeAOBaHMH, m CHOBa o HapKO- 
MaHMM m onacHOM nHc^eKunoHHOM 6o/ie3HM. B 2009—2010 roAbi 
b TepMaHMM m BG/inKo6pnTaHi/iu 3aperMCTpi/ipOBa/in 6onee da 
cnynaeB 3a6o/ieBaHM« cm6mpckom h3bom, m3 hux 47 jia6opa- 
topho noATBepxAGHHbix. \A Bee — cpeAn /imu,, ynoTpeG/iaiOLAMx 
HapKOTMKM. 3a6o/ieBai-ine npOTeKa/io Taxe/io, coBceM He TaK, 
KaK o6biHHO. OKa3a/iocb, hto stm n\opy\ 3apa3M/iMCb, n,enan ce6e 
yKO/ibi repOMHa, — B036yAHTe/ib 6bm b HapKOTMKe. OTAe/ibHbie 
c/iynan Ha6/ifOAa/incb m b Apyrwe roAbi, c 2000 no 201 2-m; no 
AaHHbiM Ha aBrycT 2013 roAa, CKOHna/incb 26 ne/iOBeK. yne- 
hhm yAa/iocb ycTaHOBMTb, hto Bee o6pa3u,bi 6aKTepnn Bacillus 
anthracis pOACTBeHHbi Me>KAy co6om m npOMCxoA^T M3 OAHoro 
MCTOHHMKa. Bepo^THO, KaKOM-TO 6opeu, co 3jiom peujMJi no- 
KapaTb rpeujHMKOB, He CMyLAaacb Teivi, hto B. anthracis is/ioxeT 
nepeAasaTbca m nepe3 Koxy, v\ B03AyLUHO-Kane/ibHbiM nyTeM, to 
ecTb pMCKy noABeprafOTca mhmb neivi He noBMHHbie jikdah. TaK 
mjim MHane, ncc/ieAOBaTe/iM npM3biBaiOT KOMneTeHTHbie opraHbi 
o6paTMTb BHMMaHne Ha otot nyTb npOHi/iKHOBeHi/m onacHOM 6o- 
ne3HM b EBpony. KcTaTM, aHa/ion/iHHbiM mctoaom b CBoe BpeMH 

OTC/ieAMJlH MCTOHHMK CnOp CM6MpCKOM H3Bbl, KOTOpbie paCCbl- 

jia/iM b KOHBepTax aiviepi/iKaHCKMM no/iMTMKaM u xypHa/incTaivi 
b 2001 roAy. 

Gonzalez-Candelas, F, Bracho, M. A., Wrobel, B., Moya, A. Molecular 
evolution in court: analysis of a large hepatitis C virus outbreak from 
an evolving source. «BMC Biology», 2013, 11, 76, doi: 10. 1186/1741- 
7007- 11- 76, pyccKufi nepeci<a3 http://biomolecula. ru/content/1215). 

Hanczaruk, M. et al. Injectional Anthrax in Heroin Users, Europe, 
2000-2012. «Emerging Infectious Disease», 2014, 20, 2, 322-323, 
doi: 10.3201 /eid2002. 120921 



b: 



i aaponopTax mii/i Ha BOK3a/iax nacTO mo>kho yBMAeTb 

I KMHO/lOrOB C C06aKaMM, HaTpeHl/ipOBaHHbIMM MCKaTb 

B3pbiBnaTbie BemecTBa. OBnapKi/i, cnaHne/in, /ia6paAOpbi noKa 
eiAe ocTatOTC^ yHMBepca/ibHbiMM cneu,na/incTaMM b stom Rene. 
OAHaKO He Be3AO, nAe 6biBaeT B3pbiBnaTKa, BOBpeMH 0Ka3biBaeTca 
o6yneHHafl co6aKa, n,a v\ rn6HyT HaujM neTBepOHorne Apy3ba npM 
Bbino/iHeHMM any>Ke6Hbixo6fl3aHHOCTeM nacTO. IlosTOMy mm aicMBHO 
MLu,yT 3aivieHy. 

CyiAecTByeTMHOxecTBO npn6opOB A-n^ o6Hapy>KeHMfl B3pbiB- 
naTbix BeLuecTB. HanpMMep, ra3oaHa/iM3aTOpbi (6epyT npo6bi 
B03Ayxa, a n,anb[ue mctoaom xpOMaTorpactww onpeAO/i^iOT Ka- 

HeCTBeHHblM M KO/lMHeCTBeHHbIM COCTaB B3pblBHaTblX BeiAeCTB), 

MeTa^i/iOACTeKTOpbi, peHTreH0Te/ieBM3H0HHbie MHTpocKonbi m 
KOMnbKDTepHbie TOMorpacf)bi (peHTreHOBCKne hjim mmkpobojiho- 
Bbie CKaHepbi — b HeKOTopbix aoponopTax ctoht TaKi/ie Ka6nHKM 
C BpaLAaHDIAHMMCSR aHTeHHaMn). Ho ohh nacTO nponrpbiBaKDTXM- 

BOTHblM BTOHHOCTM, M HT06bl MCK/lKDHMTb OLUM6Ky ) BblCTaBJlfleTCfl 

BbicoKaa npn6opHaa HyBCTBMTe/ibHOCTb — nosTOMy, HanpMMep, 
Ha BOK3a/iax nocTOHHHo nmuaT paMKM. 



06HapyxMTb 6o^buJoe KO/iMnecTBO B3pbiBHaTKM Moryr n co6aKM, 
n npn6opbi, a bot HaiiTu Ma/ibie KOHu,eHTpau,Mn 6e3 xMBOTHbix 
noKa HenpocTO. Han6o/iee tohho m AOBO^bHO 6biCTpo c/ieAOBbie 

KO/lMHeCTBa HMTpOapOMaTMKM (TpMHOTpOTO/iyO^a, AUHMTpOTO/iyOfia, 

nMKpMHOBOM KMC/iOTbi) no3BO/i«KDT onpeAO/inTb ct)/iyopecu,eHTHbie 
MeTOAbi. Ho a/ih 3Toro o6biHHO HyxHbi 6o/ibLune o6"beMbi pacTBO- 
pa B3pbiBOonacHoro Bem,ecTBa, nocKonbKy A^TeKTOp onycKam 
HenocpeACTBeHHO b npo6y. Oh npeACTaB^^eT co6om CTeicrmHHyK) 
n/iacTMHy v\nv\ cneu,Ma/ibHbM nopMCTbiM HOCHTe/ib, Ha KOTOpbM 
HaHeceHO (J)/iyopecu,eHTHoe BemecTBO — JiiOMi/iHoreH (cm., Ha- 
npMMep, Dongdong Li etal, «Chemical Communication», 2012, 48, 
7167—7169, doi: 10.1039/C2CC31890C). 

MnHMMM3MpOBaTb Heo6xoAHMbiM o6"beM o6pa3u,a nonbrra/incb 
KUTaMCKi/ie n aBCTpa/iMMCKne yneHbie, i/icno/ib30BaB bo/iokohho- 
onTMHecKyio CMCTeMy m MexaHM3M ^yopecueHTHoro 3aTyxaHM«. 
Ohm B3^nn TaK Ha3biBaeMoe Mi/iKpocTpyKTypHoe onTMnecKoe 
bo/iokho c noABeiueHHOM cepAUCBMHOM (MOBI1C). B HeM ecTb 

nepeMblHKM MOKAy TO/ICTOM o60J10HKOM M3 CBMHU,OBO-CM^MKaTHOrO 

CTeicna i/i cepAUOBMHOM, npOBOA^LAO^ CBeT no/iocTM, OKpyxaioiAMe 
cepAUOBMHy, MCC/ieAOBaTe/in noKpbinn tohkmm c/ioeM no/iMMepa, 

CnOC06HOrO K Cj^nyOpeCUeHUMM C BblCOKMM KBaHTOBbIM BblXOAOM. 

fl^fl OToro ohm pacTBOpM/iM no/iMMep b TeTparMApoc|)ypaHe, noA 
AaB/ieHMeM 3ama/iM pacTBop b bojiokho, noTOM BbinapM/iM pacTBo- 
pMTe/ib m no/iyHM/iM nonMMepHoe HanbmeHMeTO/iLUMHOM 20—40 hm. 

Pa60TaeT OnTOBO/lOKOHHblM ASTHMKTaK. Hepe3 06"beKTMB MMKpO- 

CKona Ha bo/iokho noAaiOTCBeTaproHOBoro jia3epac a/imhom BO/iHbi 
488 hm. npM stom ApyroM KOHeu, A^THMKa Ha6MpaeT npo6y pacTBO- 
peHHoro b au,eTOHe 1 ,4-AHHMTpo6eH30/ia (no CTpoeHMio MO/iexy/ibi 

OH nOXO>K Ha B3pblBHaTblM TpMHMTpOTO/iyOJl, HO CM^bHee TyLUMT 

ctj/iyopecueHUMio). PacTBop noA B03A0^CTBMeM KanM/i^^pHbix cm/i 
3ano-nH^eT no/iocTM MexAy nepeMbiHKaMM, MOJieKy^bi no^MMepa 
nomoiAaiOT SHeprMio na3epHoro MS/iyneHMfi — s/ieicrpoHbi nepe- 

XOA^T B nOABMXHOe MJ1M B036y>KAeHHOe COCTOflHMe, HanMHaeTca 

ct)jiyopecu I eHu,M5R — cneicrpOMeTp «3aMenaeT» cuman, pMcyeTca 
cneicrp. M3-3a KOHTaicra no/iMMepa c 1 ,4-AHHMTpo6eH30/iOM c))jiyo- 
pecu,eHu,M5R nocTeneHH0 3aTyxaeT, m noAnnaMMKe3aTyxaHMfl moxho 
onpeAe/iMTb KOHu,eHTpau,Mio 3Toro BeiAOCTBa. /Via aHanM3a HyxHbi 

BCerO JIMLUb HaHO/lMTpbl paCTBOpa. ripeAO/l HyBCTBMTe/lbHOCTM 
MeTOAa A/ia AHHMTpo6eH30/ia OU,eHM/lM B 6,3 ppm (MM/l/IMOHHblX 

AO^eM), mjim 30 mkM. 

BOJIOKOHHO-OnTMHeCKMe CMCTeMbl 30HAHpOBaHMfl A-n^ o6Ha- 

pyxeHMA B3pbiBnaTbix BemecTB — nopTaTMBHbie m cpaBHMTe/ibHO 
AenieBbie, nosTOMy Mcc/ieAOBaTe/iM HaAeiOTca, hto TaKMe ceHcopbi 
HaMAyT npMMeHeHMe m npM noMCKe noABOAHbix mmh. 

Feng hong Chu etal. Explosives detection by fluorescence quenching 
of conjugated polymers in suspended core optical fibers. «Sensors 
and Actuators B: Chemical», 2014, 199, 22-26, http://dx.doi. 
org/10. 1016/j.snb.2014.03.031. 

IIOArOTOBMJIM 
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aK napa3MTbi 
xo3neB pa3orHajin 

Hto 3acTaBnneT capamy codupaTbcn b crai/i? Ha noBeneHwe 3tmx HaceKOMbix, 
noMi/iMO nponwx (paKTopoB, bh\a9\\ot ABe 6onbi±ii/ie apMMiA MiAKpocKonmecKwx 
cymecTB: KiAinenHan MiAKpocpnopa \a BHyrpMK/ieTOHHbie napa3iATbi. KaK \a no- 
fioxeHO apM\A9\M, ohm cpaxaiOTCf? Apyr c apyroM, 1/1 6v\TBa nacro 3aKamv\BaeTC9\ 
paccenHvieM pon capaHHM. 



06biHH0 capaHna sej^ei oamhohhum o6pa3 
xh3hm, HaceKOMbie M36eraK)T Apyrflpyra 
m BCTpenaKDTCH TO/ibKO A/ifl npOAO/ixe- 

HMH pOAa, HO, C06paBLUMCb B CTaKD, OHM 

Mi/irpMpyK)T, nnTatOTca, cnapMBatOTca m 
OTK/iaAbiBaKDT flMi_i,a coo6LAa. 06pa30- 
BaHMe OTan o6biHHO HanMHaeTca c Toro, 
hto capaHna co6npaeTca b He6o/ibLune 
rpynnbi. fle/iaeT OHa sto noA bjim^hmgm 

pa3/lHHHblX CTMMy/lOB, B TOM HHCJie XMMM- 

necKux. HaceKOMbie BbiAe/iaiOT ^eTynne 
naxynne BeLuecTBa, naxHyTM wxcpeKanvuA. 
ByKeT apOMaTOB, 30Bymnx capaHny k o6"b- 
eAuneHMKD, Ha3biBaeTC« cJ^epOMOHaMM 
arperau.nn. 3a CMHTe3 c^eKa/ibHbix apOMa- 
tob OTBeTCTBeHHbi 6aKTepMM, o6nTaK)iu,ne 

B 3aAHeM KMLUKe HaCeKOMblX. y BOCTOHHOM 

nepe/ieTHOM capaHHM Locusta migratoria 
manilensis TaKi/ix neTyHMx BemecTB n^Tb: 
HOHaHa/ib, reKcaHa/i, 6eH3a/ibAerMA, u,n- 
K/ioreKcaHO/i m 2,5-AHMeTnn-nnpa3HH. B 
npouecc o6pa30BaHna CTan BOB/ieneHbi 



TaKxe Hei/ipoMeAnaTopbi cepOTOHMH m 

AOC()aMMH. CepOTOHUH HHHU,MHpyeT CTaA- 

Hoe noBeAeHMe nepe/ieTHOM capaHHM, 
A0cf)aMMH ero He TO/ibKO uHAyunpyeT, ho 
n noAA©P>KHBaeT. 

KpoMeToro, Hacou.ua/ibHoe noBeAeHi/ie 
capaHHn Bnwnej 3AOpOBbe HaceKOMbix. 
Ohm He co6npaK)TCfl b CTaio, ec/in 3a- 
paxeHbi BHyTpMK/ieTOHHbiM napa3MT0M 
MMKpocnopnAneM Paranosema ( Nosema) 
locustae, ayxe o6pa30BaBLUMMCH pom noA 
BJii/mHi/ieM MHC^eKUMM pacnaAaeTca. Ecre- 

CTBeHHO, TaKOM C()eHOMeH Hpe3BblHaMH0 

/iK)6onbiTeH c npaKTMnecKOM tohkm 3pe- 
HMA, ho ero MexaHM3M ocTaBa/ica Hen3- 
BecTHbiM, noKa mm He 3anHTepecoBa/incb 

KMTaMCKMe MCC/ieAOBaTe/IM H3 lleKMHCKO- 

ro m Hx3u,3^HCKoro yHMBepCMTeTOB. Ohm 
Bbi^CHM/iM, hto napa3MT MeHJieT COU.Ma/lb- 
Hoe noBeAeHMe capaHHM, B3aMM0AeM- 

CTByfl C KMLlieHHOM MMKpOCfr/lOpOM X03flMHa 

(«Proceedings of the National Academy 



of Sciences», 2014, 11, 4, 1343—1348, 
doi:10.1073/pnas.1314009111). 

MMKpocnopMAMM nopaxaiOT noHTM Bee 
Te/io HaceKOMoro: 3aAHK)K) KMLUKy, >km- 
poBoe Te/io, HepBHbie K/ieTKM, reMouMTbi 
(K/ieTKM reMO^MMc()bi, 3aMeHAK)LAeM Ha- 
ceKOMbiM KpoBb) m nojiOBbie xe/ie3bi. Ohm 
nonaAaiOT b opraHM3M capaHHM, KorAa OHa 
noeAaeT 3apa>KeHHbix MepTBbix HaceKO- 
Mbix mjim conpMKacaeTca c qbeKa/iMflMM. 
06peMeHeHHbie napa3MTaMM caMKM ne- 
peAaiOT mx noTOMCTBy. MMKpocnopMAnn 
HapyuiaiOT pa3BMTMe HaceKOMbix, orpaHM- 

HMBaKDT MX nOABMXHOCTb M CnOC06HOCTb K 
pa3MHOXeHMKD. 

CapaHna — HaceKOMoe c Heno/iHbiM 
npeBpameHMeM, mx jimhmhkm noxoxM Ha 
B3poc/ibix, TO/ibKO Kpbmbfl yKoponeHbi. 

TaKMe JIMHMHKM Ha3blBaiOTCfl HMMCj)aMM. 

HconeAOBaTe/iM 3apaxajiM hmmc)) capaHHM 
cnopaMM P. locustae, no 20 TbicflH cnop 
Ha HaceKOMoe. Pe3y/ibTaTbi ou,eHMBa/iM 
cnyc™ 10 m 16 AneM, to ecTb MMe/iM a^o 
c HMMQbaMM noc/ieAHero, n^Toro B03- 

paCTa M B3pOCJlblMM HeTbipeXAHeBHbIMM 
HaCeKOMblMM. 

OKa3anocb, hto napa3MTapHaa MHcf>eK- 
u,m« coKpaLuaeT nony/iflu,Mio 6aKTepMM 
b np^MOM KMLUKe HaceKOMbix Ha 18% y 
caMLLOB m Ha 25% y caMOK. 3tot aqbqbeKT 
npoflB^aeTCfl HanMHaa c 14-ro aha nocne 
3apaxeHMfl m AOCTMraeT MaKCMMyMa Ha 

16-M A©Hb. HMCJieHHOCTb MMKpOQb/lOpbl 

yMeHbiuaeTCfl, noTOMy hto napa3MTbi 
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noAKMC/iflfOT cpeAy b 3aAHeM KMWKe Ha- 
ceKOMbix, Ae/iaa ee HeKOM<t>opTHOM a/ih 
KMLUGHHbix 6aKTGpi/iM , — pH cpeAbi Me- 
HfleTca ot 6,3 ao 5,6. M3 3aAHefi kmlukm 

CapaHHM MCC/lGAOBaTGJIM BblAe/lUJIH M 

MAeHTMct)MUMpoBajiM 6aKTepMM poaob 
Enterococcus, Enterobacter, Microbac- 
terium, LactococcuswWeissella. 3HTepo- 
6aKTepnn n jiaKTOKOKKM npeKpacHO ce6a 
nyBCTBOBa/iM npM pH 6,3, a npi/i pH 5,6 
npaKTMnecKn npeKpaiu,ajin poct. OcTa/ib- 
Hbie MMKpoopraHH3Mbi b kmc/iom cpeAe 
pooriH, ho oneHb MeA-neHHO. no mhghhk) 
yneHbix, stm pe3y/ibraTbi AOKa3biBaiOT, hto 
hmghho 3aKnc/ieHne npn napa3MTapHOM 

l/l H Cf) 6 K U, l/l M COKpaiAaeT H MCJ1GH HOCTb 
6aKTGpMM. 

OAHaKO KULLieHHbie 6aKTGpHM CMHTe3M- 

pyiOT zieTyHMe BemecTBa, KOMnoHGHTbi 
4>epOMOHOB arperau.nn. Ecjih 6aKTepMM 
MeHbuie, ao/i>kho 6biTb MeHbLue 1/1 ct>epo- 

MOHOB. M AGMCTBHTe/lbHO, WHC|)eKI_I 1 H£l P. 

locustae cymecTBeHHO CHH3n/ia KO/iMne- 
ctbo HOHaHa/ia, BbiAe/i^eivioro c cpeKaniA- 
hmm capaHHM. Yxe Ha 9— 10-Pi ahm noc/ie 
nHct)eKu,nn eroypOBeHbyna/i npmviepHO Ha 
40 m 53% cooTBeTCTBeHHO. B pe3y/ibraTe 
3AOpOBbie HaceKOMbie aKTMBHee peam- 
pyKDT Ha cuma/ibi 3aopobom capaHHM, neM 
MH4)nu,MpOBaHHOii, a 3apaxeHHaa capaH- 
na BOo6Lu,e He oco6eHHO MHTepecyeTca 
cjDepOMOHaMM arperau.nn. 3to noATBep- 

AM/1M M SKCnepMMeHTbl CO B3pOC/lblMM Ha- 

ceKOMbiMM, KOTOpbiM npeAnara/iM pa3Hbie 
3anaxn, n 3/ieKTpoaHTeHHorpac()HHecKi/ie 
onbiTbi, b KOTOpbix yneHbie npOBepa/in, 
KaK Ha pa3Hbie apOMa™ pean/ipyiOT aH- 
TeHHbi capaHHM. OKa3a/iocb, hto aHTeHHbi 
3AOpOBbix HaceKOMbix b neTbipe pa3a 
aKTMBHee OTBenaiOT Ha CTMMy/i^u,MK) 3a- 
naxaMM qbeKa/iMM 3aopobom capaHHM, neivi 

MHC^MUMpOBaHHOM. 

He OLAymaa b AOCTaTOHHOM KO/iMne- 
CTBe 4)epOMOHbi arperau,MM, capaHna 
coKpam,aeT CMHTe3 HeMpOMeAnaTOpOB 

CepOTOHMHa M AOCjDaM M H3 , KOTOpbie 
Bbl3blBaKDT M nOAASpXM BafOT CTaMHOe 

noBeACHMe. TaK, Ha 16-m A©Hb ypOBeHb 
cepOTOHMHa y 3AOpOBbix m 3apaxeHHbix 
HaceKOMbix pa3/iMHaeTca npMMepHO Ha 
40%. B pe3y/ibraTe napa3MTapHan MHcjDeK- 
u,mh 6/iOKMpyeT arperau,MK) oahhohhom 
capaHHM m cnoco6cTByeT pa3pyiueHMio 
yxe o6pa30BaBLuerocfl poa m nepexoAy 

HaCeKOMblX K OAHHOHHOM XM3HM. 

CnOC06HOCTb napa3MTOB M3MeH5TTb 
nOBeAGHMe X03fleB XOpOLUO M3BeCTHa. 

EcnM roBOpMTb o HaceKOMbix, to xpecTO- 
MaTMMHbiM npMMep — oto rpM6oK pOAa 
Cordyceps, nopaxaioiAMM MypaBbeB. 
Ero cnopbi npopacTaiOT b MypaBbMHOM 

OpraHM3Me M BblAC/lHKDT HeM3BeCTHbie 

noKa xMMMnecKMe BeLuecTBa, KOTOpbie 
no6y>KAaiOT HaceKOMoe 3a6MpaTbca Ha 
BepxyniKM pacTeHMM m 3aMMpaTb TaM, 
Bu,enMBULiMCb ne/iKDCT^MM b jimctok. TorAa 
MMu,e/iMM npo6MBaeTca Hapyxy CKB03b 
KyTM Ky/iy xo3si m Ha , o6pa3yeT cnopbi m pac- 



ceMBaeT mx c Bbico™. I1oAo6HbiM o6pa- 
30M o6paLAaeTCH c MypaBbHMM m APyroM 
napa3MT, CMCTeMaTMnecKM Aa/ieKMM ot 
Cordyceps. HeKOTopbie mx bmah, HanpM- 
Mep 6ypbiM ziecHOM MypaBeM Formica fus- 
ca, CTaHOBHTCfl xepTBOM nnocKoro nepBH, 
/iaHi_i,eTOBMAHOM AByycTKM Dicrocoelium 
dendriticum, KOTopaa Tao<e BbiHyxAaeT 
CBoero xo3«MHa 3a/ie3aTb Ha BepxywKy 
TpaBMHKM. TaM oh m cmaut, 6eAHbiM, noKa 
ero He c/iM3HeT A3biKOM KOpOBa, b neneHM 

KOTOPOM 3aBepLUaeTCfl XM3HeHHblM U.MKJ1 

napa3MTa. 3to BoexoxAeHMe coBepiua- 
eicn BenepOM. Ec^m HaceKOMoeyu,e/ieeT, 
oho cnycKaeTca Ha 3eM/iK), Becb c/ieAyK)- 

LAMM A©Hb 3aHMMaeTC^ CBOMMM A^/iaMM 

BMecTe c ApyrMMM MypaBb^MM, a KBenepy 
napa3MT CHOBa tohmt ero HaBepx. 

HeKOTopbie bmaw Kpyr/ibix nepBeM 3a- 
paxaiOT MypaBbeB, CBepnKOB m Ky3He- 

HMKOB. riOCKO/lbKy XM3HeHHblM U.MKJ1 3TMX 

napa3MTOB OKaHHMBaeTca b BOAe, nepBM, 
AOCTMTHyB 3penocTM, Bbipa6aTbiBaiOT 
HeKMe HeM3BecTHbie noKa XMMMnecKMe 
BeLAecTBa, A6MCTByKDi_u,Me Ha M03r xo- 
3^MHa TaKMM o6pa30M, hto cyxonyTHbie 
HaceKOMbie OTnpaB/iaiOTCfl Ha noMCKM 

BOAbl M TOnflTCfl. 

napa3MTbi pyKOBOA^T noBeAeHMeM He 

TOJlbKO HaCeKOMblX, HO M M/ieKOnMTaiOLAMX. 

«Xmmmr m >KM3Hb» nMca^a O TOM, HTO Kpbl- 

Cbl, MHCt)MU,MpOBaHHbie BHyTpMKJieTOHHbIM 

napa3MTOM Toxoplasma gondii, npoflB/ia- 
kdt noBbiLueHHbiM MHTepec K KOLliaHbeMy 
3anaxy, BMecTO Toro HTo6bi KaK mokho 
CKOpee noKMHyTb onacHoe MecTO (2011, 
10). nojiOBoe pa3MH0xeHMe tokco- 

n/ia3Mbl npOMCXOAUT TO/lbKO B KOLliaHbeM 

opraHM3Me, noaTOMy napa3MTy BbiroAHO, 
HTo6bi KOLUKa cte/ia ero npOMexyTOHHoro 
xo3^MHa — Kpbicy. I/I TOKCorma3Ma noABO- 

AMT KpbIC l~IOA HOC XMLAHMKy, B03AeMCTBy« 

Ha rpynny HeMpOHOB b MMHAa/iMHe — 
oahom M3 ynacTKOB ro^OBHoro M03ra. He 
60HTCH 3anaxa KOLuanbeM mohm m MbiniM, 
3apaxeHHbie n pocTeM lu m m m Eimeria 
vermiformi. 

B otmx m mhotmx ApyrMx c/iyna^x napa- 
3MTbi He MMeiOT u,e/iM nory6MTb CBoero 
xo3AMHa, ohm npocTO pery/iMpyK)T ero 
noBeAeHMe t3kmm o6pa30M, HTo6bi co3- 
AaTbce6eyanoBMH, 6/iaronpM^THbie A-n^ 
pa3MHO>KeHMfl. B c/iynae c capaHHOM m 
P. locustae c\Ajyauy\9\ MHaa: napa3MTapHaa 
MHcf)eKu,M5i noATa/iKMBaeT HaceKOMbix k 

OAHHOHHOMy 06pa3y XM3HM, KOTOpbiM 

He cnoco6cTByiOT 3apaxeHMio. Mmkpo- 
cnopMAM^M ropa3AO Jierne npoHMKHyTb 
b opraHM3M capaHHM, KorAa HaceKOMbie 
CKyneHbi. 06"bacH^eTca stot c()eHOMeH 
oneHb npocTO. 

OKa3biBaeTC«, KMLuenHaa MMKpocJ)/iopa 
capaHHM MeiuaeTP. locustae kojiohm3mpo- 

BaTb 3aAHK)KD KMLLIKy. EC/IM yHMHTOXMTb BCK) 

MMKpo6MOTy, HaKopMMB HaceKOMoe aHTM- 
6MOTMKaMM, m cpa3y 3apa3MTb P. locustae, 
to cnycTH 16 AneM MMKpocnopMAMM b ero 
KMiuenHMKe 6yAeT 3HanMTe^bHO 6o^biue, 




nPOEJIEMbl M METOAbl HAYKM 



neM y Heo6pa6oTaHHOM capaHHM. HeyAn- 
BMTenbHO, hto napa3MTbi CTpeM^Tca noAa- 

BMTb KMLLieHHyK) MMKpOCjxnOpy X03flMHa, B 

neM m npeycneBaiOT. npaBAa, 3Ta 6opb6a 
MMeeT Hexe/iaTe/ibHbiM An^ hmx no6oHHbiM 
sqbqbeKT: capaHna pacceMBaeTca m t3kmm 
o6pa30M M36eraeT 3apaxeHM«. 

3to He nepBbiM cnynaM aHTaroHM3Ma 
napa3MTa m MMKpo6MOTbi KMLuenHMKa. 
HeA^BHO cneu,Ma/iMCTbi YHMBepCMTeTa 
flxoHca Xon km Hca (Ba-nTMMop, CLJJA) 
onMca-nM xM3Hb ManapMMHoro nna3MO- 
AMa Plasmodium falciparum m ero xo3hm- 
Ha — KpoBococyLuero KOMapa/4nopfre/es 
gambiae («Science», 2011 , 32, 855—858, 
doi: 10. 1126/science. 1201618). Ycnex 

n/ia3MOAMfl 33BMCMT OT TOTO, HaCKO/lbKO 

yAanHO oh npoMAGT HecKonbKO CTaAn^i 

pa3BMTMfl B CpeAHeM KMLUKe KOMapa. Ho 

KOMapMHbiM KMiueHHMK HaceneH 6aKTe- 

PMAMM, KOTOpbie npOM3BOA51T aKTMBHbie 

cf)OpMbi KMcnopoAa m npen^TCTByKDT rma3- 

MOAUK) npOHMKaTb B KJieTKM SriMTe/lMfl. 

KMTaMCKMe Mcc/ieAOBaTe/iM p,ena\OT 
Bno-nHe npeACKa3yeMbiM BbiBOA- HaAO m 
Aa/ibLue M3ynaTb b^m^hmc P. locustae Ha 
noBeAeHMe nepeneTHOM capaHHM, HTo6bi 
Mcnonb30BaTb napa3MTa b KanecTBe 6mo- 
jiorMHecKoro opyxMH, KOTOpoe no3BO/iMT 
M36exaTb o6pa30BaHM^ poa, He yHMHTO- 
xaa HaceKOMbix. 3to peAKaa CMTyau,M?i, b 
kotopom B/iMHHMe napa3MTa Ha noBeAeHMe 
xo3«MHa MMeeT npMK/iaAHoe 3HaneHMe. 
06biHHO yneHbie BOcnpMHMMaiOT MaHM- 
ny/iMpoBaHMe xo3jrmhom KaK Kypbe3, He 
6o^ee. KaxAbiM noAo6HbiM c/iynaM He 
cneiua MCc^eAyeT OAHa rpynna. Me>KAy 
TeM napa3MT, HTo6bi noB/iMHTb Ha no- 
BeAeHMe X03flMHa, AOJlXeH AGMCTBOBaTb 

Ha ero HepBHyio CMCTeMy ^m6o Heno- 
cpeACTBeHHO, jim6o perynMpya CMHTe3 
onpeAe-neHHbix xmmmhcckmx BeLAecTB. B 

XOAe A/lHTe/lbHOM COBMeCTHOM 3B0^KDU,MM 

napa3MTbi noAo6pa/iM kjikdh k noBeAeHMK) 
cbomx xo3aeB m nocTMrjiM ero MexaHM3Mbl 
KyAa ^ynuje (J)M3MO^oroB. BbiTb MOxeT, 

TLAaTe/lbHO MCC^eAOBaB B3aMMOAeMCTBM« 

«xo3«mh— napa3MT», yneHbie cyiAecTBeH- 
ho ymy6M^M 6bi cbom no3HaHMH b o6^acTM 
HeMpo6MO/iorMM u,e^eno^araK)LAero no- 
BeAeHMa, npMneM He TO/ibKO HaceKOMbix. 

H. AHMHa 
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ApOMaTbl 

3epHOBoro 
a/iKoro/ifl 



A.A.BoHAapee 



Bmho 3aHMMaeT npnBn^ernpoBaHHoe nonoxeHMe cpeAn MHoro- 
HMC/iGHHbix pa3HOBMAHOCTei?i a/iKorojifl: npoqbeccMOHa/ibi v\ jik> 
6nTe/in yAe/i^KDT eiviy oco6oe BHHMam/iG, peAKne 3K3eMn/iflpbi 
ctoht orpoMHbix AeHer. HannTKM M3 3epHOBoro cbipbfl — nnBO, 

BOAKa M BMCKM — pexe yAOCTaMBaKDTCfl KpacoHHbix oni/icaHMM 

AerycrraTopoB, hombmx apoiviaTax mo>kho h3mtm pa3HOo6pa3- 
Hbie HOTbi m HKDaHCbi. rionpo6yeM pa3o6paTbca, OTKyAa ohm 
6epyTC«, c tohkm 3peHMH xmmmm. 

Hgtkom K/iaccMC^MKauMM Ti/inoB nMBa HeT, nosTOMy moxho 
no3BO/iMTb ce6e npOBecTM HeMHoro MCKyccTBGHHbie rpaHnu,bi. 
Caivioe noBepxHOCTHoe pa3AeieHMe — Ha 3/im m Jiarepbi. 3/im 
nojiynaKDT donee apgbhmm cnoco6oM — BepxoBbiM ApoxxeBbiM 
6po>KeHMGM npn BbicoKofi TeMnepaType. «BepxoBoe» 03HanaeT, 
hto noc/ie 4)epMeHTai4MM apoxxm ocTaiOTCfl Ha noBepxHOCTM 
n o6pa3yK)T nianKy, b OT/innne ot narepOB, mjim nMBa HM30Boro 
6poxeHMH, KorAa apoxxm oceAatOT Ha aho gmkoctm. Jiarepbi 
— 6onee coBpeivieHHafl TexHO/iorna: b HacTO^Luee Bpeivia ao 
80% Bcero nMBa — MMeHHO Jiarepbi. Mx npon3BOA^T npM hm3kom 
TeMnepaType, v\ ohm Tpe6yK)T «A03peBaHM«». 3nv\ c6paxMBa- 
\ojcn npn 6o/iee BbicoKOM TeMnepaType v\ ApyrMMn ApoxxaMM, 
hto m njenaei mx apOMaT oco6eHHbiM. OpyKTOBbie hotkm 3/ih, ot 
fl6/iOHHbix ao aHaHacoBbix, — c/ieACTBue o6pa30BaHna cnox- 
Hbix 3c[)mpob: 3Tnnau,eTaTa, STM/ireKcaHoaTa, 3TM/i6yTMpaTa m 
mhoti/ix APyrnx. 



A. 



CH, 



H 3 C 



3TnnaL|eTaT 



o 

3TMn6yrMpaT 



CH, 



CO/IOA H APO>K>KH 



Ha apOMaT nMBa bjimhkdt Tpn K/ifoneBbix qbaKTOpa: cwpbe, Tun 
n KOHueHTpauMA xMe/ia, a TaKxe MHKpoopraHM3Mbi, KOTOpbie 
ynacTBytOT b ero C03AaHMM. 

noMMMO ocHOBHbix Apoxxei/i pOAa Saccharomyces (S. 
pastorianus n,nn ziarepOB n S. cerevisiae n,nn onew), npn npo- 
n3B0ACTBe HeKOTOpbix copTOB nMBa ncno^b3yK)T n Apyrne 
MMKpoopraHH3Mbi, m sto BOBce He HapyLueHue TexHonornn, a 
ee oco6eHHOCTb. 3KCTpeMa/ibHbii/i npMMep — JiaM6nKM m re3bi, 
6e/ibrnMCKne copTa caMonpon3BO/ibHoro c6paxMBaHMH. npM 
nx M3roTOB/ieHMM b a/iKorojibHoi/i c^epMeHTauMM ynacTByiOT Bee 

MMKp06bl, npMCyTCTByKDLAHe B A3HH0M MeCTHOCTM M Ha A^HHOM 

ni/iBOBapHe, npMneM c6paxnBaHne nponcxoAHT6e3 Mcno/ib30- 
BaHMfl Ky/ibTypHbixApoxxM. Bee, KTOcnoco6eH KOHKypupOBaTb 
m pa3MH0>KaTbCfl Ha ni/iTaTe/ibHOM co/ioaobom cy6cTpaTe, bho- 
cht cbom BK^aA b apOMaT. Hap^Ay c Saccharomyces, orpOM- 
HyK) po/ib A-n^ 3tmx copTOB HrpaHDT apoxxm Brettanomyces 
bruxellensis. npOAyKTbi nxc^epMeHTauuM npMBHOCHT MycKycHO- 
xMBOTHbie apOMaTbi, a KpoMe Toro, o6pa3yeTca euj,e 6o/ibiue 



EflA nO-HAYHHOMy 



C/IOXHblX 3C()MpOB, HeM B 3/15RX (HanpMMep, nO^B^fleTCfl 3TM/1- 

^aKTaT). B STMxcopTax nMBaxuByTTaKxe pa3^MHHbie bmaw mo- 

/lOHHOKMC/lblX M yKCyCHOKMCJlblX 6aKTepMM, KOTOpbie A06aB^3K)T 
COOTBeTCTBeHHO BKyC MOJIOHHOM M yKCyCHOM KMC/IOT. Bee 3T0 

Ae^aeT nuBO 6o^ee noxoxnM Ha chap m bmho. HeMa/iOBaxHoe 
3HaneHne mmckdt m TexHO^orMHecKMe HioaHCbi — BbiAepxKa b 
6oHKax i/i BTopuHHaa c|)epMeHTai4Mfl b 6yTbi/iKax. 



H 3 C O 

3TnnnaKTaT OH 

ConoAOBoe Cbipbe — rnaBHaa npi/iHMHa pa3HOo6pa3MSR TMnoB 
nMBa m mx apoMaTOB. HanpMMep, nMBO HM30Boro 6poxeHM^ 
(^narep) b 3aBMCMMOCTM ot co/iOAa MOxeT 6biTb n/ib3eHCKHM mjim 
6a/iTi/iMCKi/iM nopTepoM, a sto coBepiueHHO pa3Hbie Hani/iTKM. y 
s^ieM cneicrp eme ujMpe — ot CBeTfibix snev\ ao oneHb n^OTHbix 
KapaMe/ibHO-LuoKO/iaAHbix MMnepcKi/ix CTayTOB. 

KaK M3BecTHO, ocHOBy nMBa cocTaB^^eT n po po 114,0 HHbiM ah- 
MeHb, to ecTb conoA- Ha noc/ieAHeM CTaAnn npon3BOACTBa co- 
noAa npopoLAeHHoe 3epHO HarpeBaiOT, HTo6bi ocTaHOBMTb pocT. 
3to HarpeBaHMe, a TaKxe noc/ieAy toman BapKa cyc/ia npoBO- 
UMpyKDT o6pa30BaHne KopMHHeBbix apoMaTMHecKnx npoAyKTOB B 
peaKUMM MaM^pa (peaKu.ua MexAy aMMHOKMc^oToPi h caxapoM, 
KOTopaa npoMcxoAUT npui ^kd6om Kyni/iHapHOM o6pa6oTKe, b tom 
Huc/ie npM xapKe M^ca m BbinenKe x/ie6a) m KapaMe/iM3au,nio 
(OKMC/ieHne caxapoB npi/i HarpeBaHi/ii/i ) . CTeneHew Ten/ioBOM 
o6pa6oTKM co/iOAa orpoMHoe KO/innecTBO — b pe3ynbTaTe no- 
/lynaeTca na/iMTpa ot CBeT/ioro co^OAa ao TeMHoro, KOTopbifi 
npoxapuBatOT KaK KocJ)e. HeM 60/iee npoxapeHHbm ^HMeHb 
ncno/ib3yK)T, TeM 60/ibiue b HeM npoAyKTOB peaKu.nn Mafiapa, 
TeMHee ero u.BeT, a apoMaT Bee 6o/ibiue HacbiLAaeTCfi OTTeHKaMM 
BbinenKM, KocJ)e, uiOKO/iaAa, KapaMe/iM m xapaKTepHbiM 3anaxoM 
conoAa. floxoAUT ao toto, hto caM co/ioa ncno/ib3yK)T KaK 
apoMaTMHecKyto Ao6aBKy. 

HeB03MoxHO b AByx-Tpex c/iOBax onucaTb npoAyKTbi, koto- 
pbie no/iynajOTca b pe3ynbTaTe peaKu.nn Mafiflpa, — mx c/ihlukom 

MHOrO (CM. «XHMMKD M XM3Hb», 2012, N2 2). HaAO OTMeTMTb, HTO 

b HanieM c/iynae 3Ta peaKu.ua i/iAeT KaK b npou.ecce cyiuKM-npo- 
xapKM npopoiAOHHoro anMeHa, TaK m npi/i BapKe nMBHoro cyc/ia. 
y npoxapeHHoro conoAa qbopMMpyeTca oneHb c/ioxHbiM 6yKeT 
apoMaTOB, ero moxho cpaBHMTb c TeM, KOTopbiM nonynaeTca 
(TaKxe b pe3y/ibTaTe peaKUMM Mawapa m KapaMej1n3au.nn) b 
Koct^e h ujoKonaAO. HeAapoM OAHa H3 pa3HOBHAHOCTen co- 
xiOAa Ha3biBaeTca LuoKonaAHOH, noAxapeHHbiM anMeHb MOxeT 
6biTb 3aMeHHTeneM KO(J)e, a, HanpMMep, KapaMe/ibHbiM co/ioa 
MCnOJlb3yK)T MCK/lKDHMTe/lbHO KaK apOMaTMHecKyto Ao6aBKy, 
ho He KaK mctohhmk caxapa A-n^i c6paxnBaHna. B HeM coAep- 
xMTca MHOxecTBO reTepou.nK/iMHecKnx coeAHHeHMM, caMbie 
M3BecTHbie M3 KOTOpbix — Ma/ibTon, M30Ma/ibTO/i, (pyoaneon. 
no apoMaTy oh HanoMMHaeT caxapHyK) BaTy, noAxapeHHyio 
KopoHKy xne6a, KapaMe/ib. B TeMHbix co/iOAax MHoro a30T0- 
coAepxauj,Mx reTepou.MK/iOB — nMpa3MHOB, nMpMAMHOB (k npM- 



z 
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Mepy, 2-au,eTminnpnAHH c apoiviaTOM nonKopHa m 6ncKBMTa), 
m Bee 3to TaioKe npoflyKTbi poaKHMM Mai/mpa. A gcjim cojioa 
noflKonTMTb, to no/iyHMTca peflKO ceMnac BCTpenaiOLMMMCfl, ho 
paHbLue AOBO/ibHO pacnpocTpaHeHHbiM Tun nuBa — payx6np c 

AblMHO-KOnHGHblM apOMaTOM. 




MajibTon OypaHeon 2-Ai_|eTnnni/ipnflHH 



Ecjim b KanecTBe ncxoAHoro cbipba ncno/ib30BaTb nLUGHMuy 
(npaBAa, ee6epyTTO/ibKO no/iOBMHy o6"b6Ma, BTopyK) no/iOBMHy 
Bee paBHO cocTaBJifler ^HMGHHbiM cojioa), to nonyHMTca nwe- 
HMHHoe, mjim 6gjiog, nnBO. B ero apoiviaTe npeo6/iaAaK)T ABa 

COGAMHGHMfl — 4-BMHHJirBa«KOJl C TpaBflHMCTO-rB03AMHHblM 
apOMaTOM M M30aMM/iai_l 1 GTaT C (J)pyKTOBO-6aHaHOBblM. 



4-BnHnnrBaflKon 




flo6aB/iaa OBec, moxho no/iynnTb OBCHHbie CTayTbi. OBec 
H3MGHRGT ckopgg TGKCTypy nuBa, a hg apoiviaT, ho m b 3anaxG 

MOXHO y/lOBMTb 3HaKOMblG HOTbl OBCflHblX XJlOnbGB. A GLU.G B nM- 

BOBapGHMM ncno^b3yK)T poxb, KyKypy3y v\ AaxG npoco. Moxho 

CHMTaTb, HTO flnOHCKOG C3KG — 3T0 npOAyKT 6pOXGHMfl pMCOBOrO 
CO^OAa, TO GCTb TGXHOJIOri/IHGCKMM pOACTBGHHUK nMBa. 

XMe/ibHoft apoiviaT 

XMGJlb — nOHTM GAUHCTBGHHaa yHMBGpca/lbHafl paCTMTG/lbHa^ 
A06aBKa, npMMGH^GMafl B COBpGMGHHOM ni/IBOBapGHI/IM, 0AH3K0 
y HGrO CTOJlbKO COPTOB M apOMaTMHGCKMX KOMnOHGHTOB, HTO 3T0 

C03AaGT Cj)aHTaCTMHGCKOG pa3Hoo6pa3M6 coptob nMBa. 

BiiarOpOAHblG GBponGMCKMG COpTa XMGJlfl A3KDT KJiaCCMHGCKMM 
XM6J16B0M apOMaT, XMMMHGCKMM COCTaB KOTOpOrO AOBO/ibHO 
CJIOXGH. OCHOBy GTO COCTaBJlflfOT TGpnGHOMAbi: MOHOTGpnGH 

Mnpu,GH, cGCKBMTGpnGHbi — ryMyjiGH, 6GTa-Kapnoc()miGH M 
pa3/iMHHbiG M30MGpbi cJ)apHG3GHa. Mnpu,GH, caMbM pacnpo- 

CTpaHGHHblM M3 HMX, MMGGT BbipaXGHHbIM COCHOBO-LLMTpyCOBbIM 

apoiviaT Ecjim xMG/ib Ao6aBnqTb b caMOM kohllg BapKM cyana 

MJ1M A9>KG nOC/16 (TaK Ha3blBaGMOG n03AHGG OXMG/1GHMG), 3T0 

KaK pa3 AaeT HOTy cbgxgto xMe/ia . BGTa-Kapnocf)M/iGH npi/iAaGT 

apOMaTy OTTGHKM CnGU,MM C LLMTpyCOBbIMM TOHaMM H CHMTaGTCfl 
OTJIMHMTGJlbHblM KOMnOHGHTOM aHfTIMMCKMX COpTOB XMGJlfl. 




Ecjim K/iaccMcjDnu.i/ipoBaTb copTa nuBa no TOMy, KaK mmghho 

MCnO/lb3yK)T XMGJlb B KaHGCTBG apOMaTHOM A06aBKM, Ha oahom 
nOJIKDCG OKaxyTCfl nMJlb3HGpbl M APyrMG KJiaCCMHGCKMG CBGT/lbIG 

narGpbi, kotophg o6biHHO OTnunaiOTca CKpoMHbiM, ho c6a^aHcn- 

pOBaHHblM XMGJIGBbIM apOMaTOM C TpyAHO yJlOBMMOM AOMMHaH- 
TOM, Ha APyrOM — nMBO, OXMG/1GHHOG aMGpi/IKaHCKHMH COpTaMM 



XMGJlfl, HOBbIG npGACTaBMTG/IM KOTOpOrO npOAOJIXaiOT nOHBJlflTbCfl 

(HanpMMGp, copT «M03anK», 2012 toa). y nuBa c aMGpi/iKaHCKMM 

XMGJ1GM (OCO6GHHO BTI/inG «HHAMMCKHM CBGTJlblM 3Jlb», IPA) MOryT 
6blTb TponMHGCKM-UMTpyCOBbIG apOMaTbl , no flpKOCTM CpaBHMMbIG 
CO CBGXMMM Cj)pyKTaMM, LLBGTaMM MJ1M MyCKaTHbIMM BMH3MM. IIO- 

mi/imo yxG yKa3aHHbix TGpnGHOi/iAOB, b aMGpMKaHCKi/ix copTax 
AOBO/ibHO MHoro JiMHa/ioo/ia, rGpaHMO/ia v\ 6GTa-u,nTpoHG/uio/ia 

— COGAUHGHMM C LLBGTOHHbIMM apOMaTaMM p03bl M JiaBaHAbl. 




H 3 C CH 3 
BeTa-i4MTpoHennon 

(-)-M30Mep 

TGpnGHOMAbi HG GAUHCTBGHHblG apOMaTUHGCKI/IG KOMnOHGHTbl 
XMGJlfl. B HGM COAGpxaTC^ H pa3/lMHHblG npOH3BOAHblG TGpnG- 
HOMAOB, B OC06GHHOCTM npOAyKTbl MX OKMC/1GHM51 (ryMy/lGH- 

snoKCMA, ryiviyjiOH m AP-), h CGpocoAepxamMG KOMnOHGHTbl 

(KOTOpbIG 06blHH0 MMGKDT HM3KMG nOpOrM 06HapyXGHMfl M nO- 
3T0My BHOC^T 3aMGTHblM BK/iaA B apOMaT, HanpMMGp, 4-MGTMJ1- 

4-MGpKanTonGHTaH-2-OH), m mhotmg APyrMG K^accbi bglagctb. 

COBpGMGHHOG nMBOBapGHMG, 6G3 COMHGHMfl, HayKOGMKa^ OT- 
paC/lb, OAHaKO Ha npaKTMKG BCG >KG 06blHH0 OpMGHTMpytOTC^ Ha 
COPT XMGJlfl C OnpGAG/lGHHblMM apOMaTMHGCKMMM HGpTaMM, a HG 
Ha KOHKpGTHbIM XMMMHGCKMM COCTaB. 

HaAO GLAG OTMGTMTb, HTO TGXHOJIOrMfl npOM3BOACTBa COBpG- 
MGHHOrO nMBa — OAHa M3 HGMHOTMX 06^aCTGM B MHAyCTpMM 
HanMTKOB, B KOTOpOM CHMTaGTCfl HOpMa/lbHblM MCnO/lb30BaTb 
BCGB03MO>KHblG A06aBKM, MOAM(|)MU 1 MpyiOIU 1 MG BKyC M apOMaT. Bbl 
HG HaMA^TG TaKOrO HM B BMH3X, TAG AO/1XGH 6blTb TO/lbKO BMHO- 
rpaA (rpGHGCKOG BMHO pGU,MHa HG B CHGT), HM B BMCKM MJIM KOHbfl- 

kg. A nMBO AonycKaGT m c^pyKTbi, m cnGUMM, m MG/iaccy (HGpHyK) 
naTOKy). B 6G/ibrMMCKMG nuuGHMHHbiG copTa nacTO Ao6aB/iqiOT 

CGMGHa KOpMaHApa M U,GApy anGJlbCMHa. K 6G/lbrMMCKMM XG 
7iaM6MKaM npMMGLUMBaKDT BMLUHKD (nO/iynaGTCfl KpMK) m/im Ma- 

nMHy (c()paM6ya3). A TaK Ha3biBaGMbiG KpacjrroBbiG nMBOBapbi, 

TO GCTb B/iaAe^bUbl HG60JlbLUMX M MH0TA3 3KCnGpMMGHTa/lbHblX 
npOM3BOACTB, MCnO/lb3yiOT glag 6o^gg pa3HOo6pa3HbiG ao- 
6aBKM — OT BOAOPOC/1GM AO OpGXOB. 

Heo6biHHbie bmckm 

TonbKO ABa bma3 a^Koronq nbiTaKDTca concpHMnaTb c bmhom no 

3HaHMMOCTM M CTOMMOCTM — 3T0 KOHbflK M BMCKM. BMCKM — n/lOA 
M306pGTaTG/1bHOCTM HG/lOBGKa, 06"bGAMHMBLLIMM B CG6G TpM BaX- 
HblG TGXHOJIOTMM. Bo-nGpBblX, 3T0 npOAyKT 6pOX6HM8 3GpHOBblX 
Ky/lbTyp. Bo-BTOpblX, GrO npOM3BOACTBO BKJIIOHaGT npou,GCC 
AMCTM/lJIflU.MM. B-TpGTbMX, 3aKJlK)HMTG/lbHblM 3Tan npOM3BOACTBa 
— Kyna>KMpOBaHMG, TO GCTb CMGLUGHMG a/lKOrO/lfl pa3HOrO B03- 

pacTa m TMna, a/i« BMHa AOBO/ibHO poAKan npouGAypa. 

I\nn AGrycTaTopa llghho, hto apoMaTMHGCKMM npoc()Mnb bm- 
ckm COBGpLUGHHO HG TaKOB, KaK y BMH3, M CaMM apOMaTbl BMCKM 
OHGHb pa3H006pa3Hbl. HaM60/lGG MHTGpGCHbIG HG BCTpGHafOTCfl 
HM B BMHG, HM B APyrMX npOAyKTaX. llpaBAa, KpGnKMM a/iKoro/ib 

TflXG/iGG AerycTMpoBaTb — BbicoKOG coAepxaHMG cnMpTa pa3- 
ApaxaGT c/iM3MCTyK) Hoca m pTa, a co6cTBGHHbiM 3anax STaHona 

M APyrMX CnMpTOB M COGAUHGHMM (TaK Ha3blBaGMblX CMByLUHblX 

MacG-n) 3a6MBaGT APyrMG apOMaTbl. Ho Mrpa ctomt cbgh. B 

KpGnKOM aJIKOrO/lG Mbl MOXGM H3MTM T3KMG HIOaHCbl, KOTOpblX 
HG BCTpGTMM B BMHG, a GC/1M M BCTpGTMM, TO HG 06paAyGMC«; B 
apOMaTG XG BMCKM OHM BnOJIHG yMGCTHbl. 
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CaMbiM npKi/iM npniviep — woT/iaHACKMe bmckm c ocTpoBa 
Ai/ma (m eme M3 LuoTJiaHACKoro ropoAa K3Mn6e/iTayHa). 3tm 
bmckm naxinyT BecbMa Heo6biHHO — KMp30BbiMM canoraMM m 

aHTMCenTMKOM MGflML^MHCKMX 6MHTOB, TOpqbOM M MOAOM. Top<}) 

— maBHbiM bmhobhmk stom raMMbi apoiviaTOB. Ero MCnOJlb3yK)T 
KaK Ton/iMBO n,nn cyniKM co/iOAa, Aa n BOAa, H3 kotopom a©- 
ziaKDT cycno, MHorAa MMeeT TOp<t>flHOM 3anax. C xmmmhgckom 

TOHKM 3peHMq 3T0 apOMaTbl (J)eHOJ10B. ECJIM MX K0HU,6HTpau,M£l 

He npeBbiujaeT 2 — 3 ppm (nacTeM Ha mmjijimoh), to (J)eHO/ibHbie 

apOMaTbl nOHTM He npOHBrmiOTCfl, HO BMCKM-peKOpACMeHbl c 

ocTpoBa AM/ia coAepxaT 6o/iee 100 ppm. BaxHa, 6e3yc/iOBHO, 
He TO^bKO o6u_Laa KOHu.eHTpau.MH, ho m coA^pxaHMe KOHKpeT- 

HblX 4>eHO^bHblX COeAMHeHMM, KOTOpblX 06Hapy>KeH0 nOHTM 

TpM Aec^TKa. OneHb BaxHbi caM (penon, a TaKxe TpM M30Mepa 
Kpe30/ia, KOTOpbie bxoaht b cocTaB Kpeo30Ta (3anax nponMTKM 
A/ia Luna/i m aHTMcenTMKOB). flpyroM qbeHO/i, rBaaKOJi, — sto 
apoiviaT KonneHOCTeM, 6eKOHa m AbiMa. l~BaflKOJi coAepxMTca 
TaKxe b «xmakom AbiMe», ecTecTBeHHbix KonneHOCTHx, a eu\e oh 
bhocmt BK/iaA b apoiviaT KO(f)e. ApoiviaT/ieMKon/iacTbipfl m ApyrMe 
noAo6Hbie MeAMUMHCKMe hoth — CKOpee Bcero, 3aBMC«T ot 
4-3TMJict>eHOJia m 4-3TM/irBaaKona. 3tm BemecTBa co cnopHbiM 
apoiviaTOM HaM yxe BCTpena/iMCb b BMHe m nMBe; ohm co3A3kdt 
3anaxM b Anana30He ot npMHTHbix b hm3kom KOHu.eHTpau.MM — 
cneu,MM m AbiMa ao CKOpee HenpMHTHbix b BbicoKMx — CTOM/ia, 
/leMKonnacTbipfl, noTHOM /lOLuaAM. 




Mbi onepMpyeM TepMMHaMM «TOp<t>», «KMp30Bbie canorM», 
«jieMKonjiacTbipb», «moa >> , ho OAnnaKOBO /im Mbi mx noHMMaeM, 
HanpMMep, c aBTOpaivm aHnnoH3biHHbix CTaTeM (mmghho Ha 
3tom A3biKe name Bcero ny6/iMKyiOTCfl CTaTbM npo bmckm)? no- 
xa/iyM, He Bee noMHHT 3anax T/ietomero TOpcf>a. A MHorMe jim 
6pMTaHu,bi Htoxa/iM KMp30Bbie canorM? TeM donee hto apoiviaT, 
KOTOpbiM npMnMCbiBaiOT KMp3e, — Ha caMOM n,ene 3anax BaKCbi 
m ryTa/iMHa. TaK m/im MHane, b caivio6biTHOCTM 3tmm TMnaM bmckm 
He OTKaxeuib. 

EOHKa M BOAa TO>Ke BHOCMT cbom BKJ13A 

flpyroM BaxHeMLUMM cJ)eHOJi — SBreHO/i, mmciolamm apoiviaT 
TB03AMKM, — o6fl3aH cbomm npoMCxoxAeHMeivi BOBce He Top<t>y, 
a BaxHOMy 3Tany TexHO/iorMnecKoro nponecca. 3BreHon npM- 
cyTCTByeT bo Bcex bmckm, BbiAepxaHHbix b 6oHKax, a 6oHKOBan 
BbiAepxKa — He TO/ibKO o6fl3aTe/ibHafl CTaAMfl b npoM3BOACTBe 
bmckm (HeBbiAepxaHHoe bmckm peAKO KOMy anynaeTCfl nMTb), ho 
m K/iioHeBOM c^aKTOp, b/imsiiolamm Ha pe3y/ibTaT. 

1/1 CHOBa npMxoAHTca npM3HaTb, hto kopotko onMcaTb Bee 
npoMCxoAflLAee b nponecce BbiAepxKM c xmivimhcckom tohkm 
3peHMA HeB03M0XH0. TeM He MeHee HaAO ynoMHHVTb npocTbie 



m BaxHbie MO/ieKy/ibi, KOTopbie nonaAaiOT b bmckm noc/ie koh- 
TaKTa c av6om. IIommmo SBreHona, sto BaHM/iMH m pa3/iMHHbie 
jiaKTOHbi (y OAHoro M3 hmx Aaxe Ha3BaHMe cooTBeTCTBy toupee 
— bmckm -ziaKTOH). Bo3moxho, eme 6ojibiuee 3HaneHMe mmckdt 
cop6MpyioiAMe CBOMCTBa oGoxxchhom ApeBecMHbi — b bmckm 
3a BpeMH BbiAepxKM CHMxaeTca kojimhcctbo a/ibAerMAOB m 

BblCLUMX CIIMpTOB. A eLAe BMCKM HaCTO BblAepXMBaiOT B 6oHKax 

M3-noA Apyroro a/iKoro/ifl, HanpMMep M3-noA xepeca, m sto 
Aono/iHMTe/ibHO o6oraiAaeT apoMaTMnecKyio na/iMTpy. 




npo6neMy AerycTau,MM KpenKMx cnMpTHbix HanMTKOB pewa- 

K)T npOCTO: B HMX A06aB/lflKDT BOAy- 3H3T0KM TOBOp^T, hto npM 

stom pacKpbiBaiOTCfl apoMaTbi, a xmmmkm noATBepxAaiOT stot 
sqbqbeKT m npeA-naraiOT ero o6bHCHeHMe. npM Ao6aB/ieHMM He- 

60Jlbl±IOrO KO/IMHeCTBa BOAbl B BMCKM paCKpblBaiOTCfl oahm apo- 
MaTbi m 3aKpbiBaiOTca ApyrMe 3a cneT AByx npoTMBononoxHbix 

npOUeCCOB. fl/IMHHbie MO^eKy/lbl C/lOXHblX 3C|)MP0B, BblCLUMX 

cnMpTOB m a/ibAerMAOB n^oxo pacTBopaiOTCfl b BOAe, nosTOMy 
npM Aono/iHMTe/ibHOM Ao6aB/ieHMM BOAbi nacTb mx c()opMMpyeT 
arperaTbi b bma© MMu,e^n. Mx He bmaho, bmckm ocTaeTca npo- 
3panHbiM, ho MO-neKy^bi 6o/ibLue He nonaAaiOT b B03AyuLiHyio 
c()a3y — BeAbOHM CB^3aHbi, a3HanMT, HeynacTByiOTM BapoMaTe. 
KcTaTM, MMeHHO stm Bei_u,GCTBa Mbi CKopee oiAyiAaeM KaK He- 
npMHTHbie, nocKO/ibKy ohm HanoMMHaiOT3anaxM MbiJia, Mac/ia m 

TpaBbl. C APyrOM CTOpOHbl, npM A06aB/ieHMM BOAbl BblCB060>K- 

AaiOTCfl 6o/iee KopOTKMe apoMaTMnecKMe MO/ieKynbi, KOTopbie 
AO 3Toro 6bi/iM CB?i3aHbi. TaKMM o6pa30M, noTpe6MTe/ib bhocmt 
cbom BK/iaA b A/iMHHyio u,enoHKy 4)opMMpoBaHM5R apoMaTa, koto- 
pyio Hana/iM npoM3BOAMTe/iM co/iOAa, AMCTM^/i^Topbi, MacTepa 
6ohkobom BbiAepxKM m KynaxMCTbi. 
OKMHyB B3r/i$iAOM Becb nponecc, Mbi bmamm, KaKoe HeBe- 

pOSTTHOe MHOXeCTBO XMMMHeCKMX peaKL^MM npOMCXOAUT Ha 
KaXAOM CTaAMM npOM3BOACTBa M KaKOe KO/IMHeCTBO apoMaTHbix 

npoAyKTOB o6pa3yeTca. Bepo^THO, He 6yAeT npeyBe/iMneHMeM 
yTBepxAaTb, hto M3roTOB/ieHMe 3epHOBoro ajiKoro/ifl, TOHHee, 
HenoBTopMMoro 3anaxa KaxAoro M3 ero coptob — caMbiM c/iox- 

HblM npOUeCC B nMLAeBOM npOMblLU/ieHHOCTM. 

Hto eme mo>kho noniiTaTb o sgphobom axiKoro/ie 

Ce/iMBepcTOBa M.B. lleHHafl 6MOTexHO^ornq. «Xmmm9i m 
XM3Hb», 2005, N2 5. 

Whisky: Technology, Production and Marketing. Academic 
Press; 2003. 

Brewing: Science and Practice. Woodhead Publishing. 
2004. 
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MyxccKoft naw: 

B3nnsiA 

npecTape/ioro 

XMMMKa 

KaHflMflaTXHMMHeCKHX HayK 
A.C.CaAOBCKMM 

EpaTbqM no noxiy 

C/iOBOConeTaHi/ie «MyxcKOM Hafi» nopox- 
AGho peioiaMOki. Koiviy OHa aApecoBaHa, 
noH^THO, a bot KaKHG npo6/iGMbi npeA- 
ziaraeT pGwi/iTb? 

fle/IO B TOM, HTO aKTMBHOCTb MyXCKI/IX 

no/iOBbix ropMOHOB — aHAPoreHOB — no 
Mepe CTapeHMA Myxni/m CHi/ixaGTca, a 

XGHCKMX — acTporeHOB — yCI/1J"IHBaGT- 

ch, to ecTb y xghiahh Bee Hao6opoT. 

C/1GACTBMGM XG y MyXHMH OKa3blBaiOTCfl 
H3MGHGHl/m B n p G ACT3TG Jl b H O M X6J1G3G 

(npocTaTG). 3tot HG6ojibuuoM opraH 06b- 

GMOM 20—30 MJ1 BblTflHyTbIM KO/lbl_l,OM 

oxBaTbmaGT BbixoA H3 MOHGBoro ny3bipa, 

MJ1M ypGTpy, 1/1 BbinO/lH5RGT BaXHGMLUyiO 
(J)yHKU,l/IIO npM nOJIOBOM pa3MH0XGHl/M. 
HGKOTOpbIG ypOTIOrM Ha3blBaK)T Gro «BTO- 
pblM MyXCKMM CGpAUGM». B MO/IOAOCTM 
npo6/IGM C 3TI/I M CGPAUOM nOHTI/l HG 

B03HMKaGT; ao copoKa J16T Ao6poKanG- 
CTBGHHaa onyxo/ib — aAGHOMa, OHa xg 
rnnGpnna3M5i npocTaTbi, BCTpGnaGTca 
mghgg hgm y 10% MyxHMH. A asjigg 3a- 

60J16BaGMOCTb paCTGT no OKCnOHGHTG l/l 

noc/iG 75 TiGT AOCTMraGT 80%. Cranb xg 

CTpGMMTGJlbHO C B03paCTOM paCTGT Ha- 

CTOTa c/iynaGB paKa npGACTaTG/ibHOM xg- 

JlG3bl — AO 16% MyXHMH. TaKMM o6pa30M, 
B CTapOCTM HOpMa/lbHafl, HG M3MGHGHHafl 
TKaHb npOCTaTbl — 60JlbLUafl pGAKOCTb. 
TGM HG MGHGG, GCJ1M OnyXOJlb HGBG/lMKa, 
MOXHO npOXMTb BCKD Xl/l3Hb, TaK l/l HG y3- 
HaB O HGM. OAHaKO BpGMGHa MGHfllOTCfl. 

B Pocci/m c 1995 no 2005 toa npupocT 

3a6o/IGBaGMOCTM aAOHOMOM COCTaBM/l 

126%, a CMGpTHOCTb ot paKa npocTaTbi 
yBG/iMHM/iacb Ha 63%. B o6meM, 3ai/iHT6- 

PGCOBaTbCfl pGK/iaMOM Hafl OT «MyXCKOM 
60J1G3HM» GCTb KOMy. 

CxGMa MyxcKoro MOHGno/iOBoro TpaKTa 

(PMC. 1 ) MOXGT Bbl3BaTby XI/IMMKOB aCCOU.l/1- 
aUMfOCAG-nHTG/lbHOM BOPOHKOM, y KOTOPOM 

npocTaTa — KpaH. B mojioaoctm KpaH ot- 

KpblBaGTCfl nOJlHOCTbK), nOTOM Gro C/lGTKa 
l/IJll/1 CMJlbHO K/1MHMT 1/IJ1M XG OH 3a6l/IBa6TCfl. 

I~lpi/i Anc6anaHCG o6pa30BaHMfl HOBbix 

KJIGTOK (npOJlMCtJGpaU.MM) l/l MX OTMl/ipaHl/lfl 

(anonT03a) npocTaTa yBG/MHi/iBaGTCfl b 
o6"bGMG. Ecni/i onyxo/ib Hani/iHaGT ncpc- 
AaBnMBaTb ypGTpy, Mona 3acTai/iBa6TC$i, 

3T0 npOBOU,HpyGT POCT K3MHGM l/l BGAGT K 




ocTpbiM BOcna/iGHM^M — u,MCTMTy i/i npo- 

CTaTMTy. YpOJlOr npM nGpBOM nOCGLAGHMI/l 

nponniuGT, noMHMO CTaHAapTHoro aHa/in- 

3a MOHM, GLAG M 6MOXMMMHGCKHM aHa/lM3 

KpOBi/i. nonynuB Gro Ha pyKn, HGnoAroTOB- 
JIGHHblM nai_l,MGHT MOXGT 3anaHMKOBaTb: y 
HGTO HaiUJlM OHKOMapKGp I1CA, npOCTaTM- 
HGCKUM CnGU,MCt)MHGCKMM aHTHTGH! OAHaKO 

cpa3y OTHaMBaTbca hg ctoht. 

CTpdHHbiM curHa/i 

3T0T HG60JlbLUOM 66J10K (TOHHGG, r/IMKO- 
npOTGMH — aMMHOKMC/lOTHaa U,GnOHKa c 

yr/iGBOAHbiM aobgckom) ynacTByGT b o6g- 

CnGHGHMM CnGpMaT030MAOB nMTaTG/lbHOM 
CpGAOM M pa3XMXGHMM 3flKyJlflTa, A/IA HGTO 

oh i/i c6pacbiBa6TCfl no npoTOKaM b mo- 
HGi/icnycKaTG/ibHbiM KaHa/i. 3anGM oh no- 
naAaGT b KpoBb, hghcho. Moxho 6bmo 6bi 

AyMaTb, HTO K CTapOCTM GrO COAGpxaHMG 
AO/IXHO CHMXaTbCfl 3a HGHaA06HOCTbK), 

aH hgt: oho as>kg b hopmg pacTGT noHTi/i 
no OKcnoHGHTG. KaKi/iM opraHaM aApeco- 

BaH 3T0T CMma/1? IIOKa HGM3BGCTHO, 3aTO 
6l/IOXl/IMl/IKM y3Ha/ii/i, HTO Gro TGHGpMpyiOT 
T3KXG l/l TpaHCC()OpMMpOBaHHblG paKOBbIG 

k/igtkm npocTaTbi. Egjiok nojiynmi Ha- 
3BaHMG flCA, i/i b 1986 roAy YnpaB/iGHMG 



CLUA no KOHTpo/iio 3a npOAyKTaMi/i i/i 
jiGKapCTBGHHbiMM npGnapaTaMM (FDA) 

OA06pM/10 GrO MCnOJlb30BaHH6 A^l^ MOHI/I- 

TOpi/iHra 3a6o/iGBaHi/M paKOM npocTaTbi. 

HO KOTAa HaKOnM/lMCb CTaTI/ICTI/IHGCKl/lG 
AaHHbIG, BbmCHH^OCb, HTO 1/13 CTa Myx- 
HMH, y KOTOpblX HaxOAM/lM nOBblLUGHHOG 

coAepxaHUG I1CA, npuMGpHO HGpG3 20 
nGT AnarH03 «paK npocTaTbi» nonynM/in 

BCGTO ABOG. B03MOXHO, npMHMHa «cnacT- 

nnBOM» oluh6km b tom, hto k 2003 roAy b 
CLUA MHornx TaKi/ix nau,i/iGHTOB ycnG/ii/i 
npoonGpMpOBaTb. TaK v\nv\ i/iHanG, aHa/iM3 

MM3GpHblX KOJ1HHGCTB I1CA (HaHOrpaMMbl 
B MMTI/lMJlMTpG nna3Mbl) OTLU^MC[)OBanM 
KaK Ha AO l/l npl/IMGHHIOT A/151 KJ1MHHHGCKI/IX 
HCCJlGAOBaHMM. 

nocKonbKy nCA rGHGpi/ipyiOT bcg ktigtkm 

SnMTGJlMa npOCTaTbl, 60TlbHblG M 3AOpO- 
BblG, GrO COAGpxaHMG B KpOBI/l nauMGHTa 

nponopunoHa/ibHO pa3MGpy xG/iG3bi, a 
npupocT b o6lagm cnynaG npn6riM3MTGnb- 

HO C/lGAyGT KMHGTI/IKG pGaKU.I/ll/1 nGpBOrO 

nop^AKa. B onpGAe/iGHHbix CMTyaun«x 

HH(f)OpMaTMBGH HG TO/lbKO ypOBGHb, HO 
l/l CKOpOCTb GrO I/I3MGHGHI/I51. fl/lfl 3T0r0 

y mgahkob GCTb TaKaa xapaKTGpMCTI/IKa, 

KaK BpGMR yABOGHMfl COAGpxaHMG 3T0r0 

6GnKa, hto-to BpOAe nGpnoAa nonypac- 
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nafla b <t>i/i3MKe. YpoBeHb I1CA mo>kgt 
KO/ie6aTbCfl b CTopoHy yBe/ii/iHeHMfl npi/i 
BOcna/iMTe/ibHbix npoueccax i/ijii/i noc/ie 
o6cneflOBaHna, hto yni/iTbiBaeTca npi/i 
Ha3HaHeHMM BpGMGHM aHa/ii/i3a. 

MiaK, KOHu,eHTpai_i,Mq I1CA b kpobm — 
yKa3aie^b coctohhhh Kpaina Ha HameM 
BopoHKe. CoAepxaHMe 60/1 bwe 10 hf/mh — 
TpGBOXHbiM cuma/i, cepbe3Haa Heno/iaAKa, 
TpeoyiOLAaa BMewaTejibCTBa cneunamMCTOB. 
Hwxe SToro npeAena — «cepafl» 06/iacTb: 
n/ioxo, ho moxho caMOMy nonpo6oBaTb 
HTO-Hn6yAb CAe/iaTb. Hanpi/iMep, noni/rrb 
KpenKoro «MyxcKoro» nasi. 

MeaH-naM — My)KCKan Tpaea 

BpaH-c))MTOTepaneBT noAMOCKOBHoro ca- 
HaTopMfl, KaHAMA^T 6no/ion/iHecKi/ix HayK 
B.M.KocTepoB HacTOHTejibHO peKOMeHAyeT 
nuTb KonopcKMM nai/i, ToecTbnaM M3 KMnpea: 
«rio npocJ)M/iaKTMHGCKOM m /ieHe6HOM cno- 
co6hoctm MyxcKOM 6o/ie3HM — npocTaTMTa 
m aAeHOMbi npocTaTbi eiviy conepHMKOB 
hgt» (TaK b opw~i/iHa/ie). 3a to xe caivioe 
Ha caPiTe «MyxcKOM MBaH-naM» an/i™pyeT 
AnpeKTop OOO «Cn6npcKafl K/ieTHaTKa» 
A.B.HepHMKOB. Ha pnhok yci/meHHO npo- 
ABuirafOT «MBaH-naM» 1/13 cj)epivieHTMpoBaH- 
Horo Ki/inpea, kotophm Mbi 1/1 AaJibLue6yAeM 
Ha3biBaTb KonopcKMM, p,a6b\ He nyiaTb c 

paCTGHMGM, KOTOpoe B 60TaHMHGCK0M Jll/1- 



npedcmameAbHOR xceAe3a, pa3pacmancb, MOdtcem 
nepeKpbimb deuMeme MudKocmu e opzanume nododno 
upany e deAumeAbnou eopowce. Aoee pa3pacmamu 
Moreno cydumb uau no ypoewo codepManun npo- 
cmammecKoeo cneuyqbmecKoeo anmmena (ffCA) e 
upoeu, man u no epeMenuydeoenun eio KOHUpnmpauyu 
(UCAJIT) 



it j 




ncA 

Hr/ji 
10 



ncA 



AnonT03 



Tepaiype i/iMeHyeTca KMnpefi y3K0Jii/iCTbiPi, 
a b HapoAe — «i/iBaH-HaPi». KonopcKMM nafi 
OT/iMHaeTca OTOTBapa/iHCTbeB Ki/inpea, Ky- 
n^eHHbix, Hanprnviep, BanTeKe, KaKnepHbiM 
nan ot 3eneHoro (cm. «Xi/imi/iio m xn3Hb», 
2013, 5): Bee <t>eHonbHbie coeAUHGHna 
b HeM no/iMMepn30Ba/incb n opraHH3MOM 
ycBaMBafOTca n/ioxo. 

PyCCKO«3blHHblM 1/lHTGpHeT nonoH cai/i- 

Taivin noAo6Horo coAepxaHi/m n/iioc 
MHoroHMcneHHbie nepenocTbi b couce"mx 
i/i Ha c^opyiviax, nocBflmeHHbix MeAnunne 
v\ caMO^eneHUKD. TeKCTbi Bbi3biBaiOT HeAO- 
BepMe c nepBbix xe cjiob — Hani/maiOTCfl 
ohm, KaK npaBi/mo, c noBecTBOBaHHH o 
c/iaBHOM, nereHAapHOM mhotobokobom 
l/ICTOpHH mckohho pyccKoro KonopCKoro 
nan. PaccHHTaHO noBecTBOBaHwe CKopee 
Ha 60/ibHoro ro/iOBOM, a He npocTaTofi: 

OHeBMAHO, HTO BCe 3T0 nOJIHbIM B3AOp. 

Ei_ue no/iTOpacTa /ieT Ha3aA B/iacTn Poc- 

CMMCKOM HMnepMM He TOJlbKO M3rOTOBM- 

Te/iew KonopCKoro nan, ho m c6oplu,mkob 
KMnpea npec/ieAOBa/iM iiohtm TaK xe, KaK 
Tenepb OCKH Poccmm 6opeTca c o6opo- 
tom KOHon/in. Cxoactbo, OAHaKO, cyry6o 
BHeniHee: KMnpeM HapKOTMHecKMMM cbom- 
CTBaMM He 06/iaAaeT. CTporMM 3anpeT Ha 

6e3BpeAHbM TpaB^HOM H3M 6bl/l Bbl3BaH 
06lUMpH0M npaKTMKOM Cj)a/lbCM(t)MKai4MM 

o6biHHoro nan, npuHOcaiAeM 6o/ibLuoM 
ypOH Ka3He. 

5e3onacHOCTb — ao chx nop eAun- 
CTBeHHoe TBepAO ycTaHOBneHHoe cbom- 
ctbo 3toi~o cypporaTa, 3a ABa BeKa, hto 
jikdah nbKDT ero, cepbe3Hbix c/iynaeB ot- 
paB/ieHMfl He OTMeneHO. OAHaKO ao cmx 

nop He M3BeCTeH ASIXe TOHHbM XMMMHe- 

cki/im cocTaB KonopCKoro naa, KOTOpbM 
ycTaHaB/iMBaeTCfl noc/ie cjDepMeHTau.nn. 
OTcyTCTBMe CBeA^HHM o ero jiene6HOM 
cnoco6HOCTM aAenTbi BOcno/iHHiOT Bbi- 

MblC/iaMM, KTOMyxe CHMTa^, HTOCBOMCTBa 

Hani/iTKa noc/ie ct)epMeHTau,nM ocTajOTC^ 
TaKMMM xe, KaK y CBexeco6paHHoPi Tpa- 



HopMbi ncA 

nO rOASM XM3HM 
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50 60 70 T, jieT 



PACCJIEflOBAHME 



Bbi. Ecjii/i KocTepoB npn3biBa^ noBepMTb 
Ha CJIOBO, TO HepHMKOB 3aMacKnpoBa/i 
noAMeHy cbomctb KpacoHHO ocf)opM/ieH- 
hom noA^opKOM pe3K)Me M3 3apy6exHbix 
HayHHbix ny6/iMKau,i/iM o HecJuepMeHTM- 
pOBaHHOM Knnpee. HaAO OTMeTMTb, oh 
oahh M3 HeMHomx, kto o6paLMaeTCH 3a 
noAA^pxKOM k HayKe, Apyrwe nponaraH- 

AHCTbl 06X0A^TCA CCblJIKaMM Ha HapOAHyto 
MyApOCTb. 

Ha ceroAHfl HeT Hi/iKaKnx ocHOBaHMM 

CHUTaTb KOnOpCKMM H3M «MyXCKMM». HTO 

KacaeTca Ki/inpea, «3e/ieHoro KonopCKoro 

Ha«», TO OTBeT MOXeT 6blTb T3KMM ! CO- 

BpeMeHHbie HaynHbie 3HaHnsi no3BO/i5iKDT 
jiMLUb b o6uj,hx nepTax o6iDacHHTb, noneMy 

3T0 CpeACTBO MCnO/lb3yK)T B HapOAHOM 

MeA^Unne npn MyxcKnx yponornnecKnx 
3a6o-neBaHMflx. npuBeAeM a^i^ npMMepa 
nponncb: «flBe-Tpn naiiHbie /ioxkm TpaBbi 
Kunpea 3a^MTb 0,5 ji KMn^TKa, HacTO^Tb 
5 MMHyT, npou,eAHTb m nuTb no CTaKaHy 
yTpOM HaTomaK i/i BenepOM 3a no/inaca ao 
CHa m/im 3 pa3a b A^Hb no 150 mji». 

Ue/ie6Hoe Hana/io KMnpeq 

KaK ceroAHfl ycTaHOB/ieHO, cpeAn no- 
/incJ)eHonoB, koto pbiM i/i 6oraT Ki/inpeM , 
BbiAenaeTCfi 6nonornHecKOM aKTi/iBHO- 

CTbKD 3H0Tei/IH B. 3to rMAPO/lM3yeMblM 

3/i/iaroTaHMH, Ha3biBaeMbm TaK noTOMy, 
hto npM ri/iAP0Jii/i3e AaeT a/i/iaroByio 
KkicnoTy, CB5i3aHHyK) b ero MoneKyne c 

MKDK030M. 3H0TeMH B npeACTaBJlflKDT 

TaKxe b Bi/iAe AHMepa HeKoero moho- 

Mepa, KOTOpbIM, HaCKO/lbKO l/l3BeCTHO 

aBTopy, OTAe/ibHO He HaMAGH, ho cym,e- 
CTByeT ero TpuMep — 3H0Tei/m A. J\nn 
MHTepecyiOLAnxcfl npuBOAUM c[)opMyjibi 

(PMC. 2). BMO/lOrMHeCKafl aKTI/IBHOCTb 

Tpi/iMepa Hi/ixe, neM y AHMepa. 

B coBeTCKoe BpeMq 6bm co3Aan npoTn- 
BopaKOBbiM npenapaT xaHepon, coAepxa- 
[uy\\A c^paKUMio nojiMqbeHO/iOB, BbiAenaeMbix 
H3 u,BeTOB KMnpe^. (Y KMnpea y3KO^ncToro 
ABa 6oTaHMHecKnx Ha3BaHi/m — Epilobium 
angustifolium v\ Chamerion angustifolium, 
«xaHepon» npon3Be^n ot BTOporo.) Bce- 

POCCHMCKMM MHCTMTyT JieKapCTBeHHblX 

n apOMaTunecKnx pacTeHMM (BI/IJ1AP) 
Aaxe Hanan cneu,na/ibHO a^^ 3Toro Ky^b- 
Ti/iBHpOBaTb Kunpew c 6e/ibiMM u.BeTaMi/1. 
npenapaT BbinycKa/m b Bi/iAe boahoto 
pacTBopa A-nfl MHbeKu,nM. K/ii/iHi/inecKi/ix 
ncc/ieAOBaHMM c npweMOM BHyTpb skc- 
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Ydtce e comom kohu ) c nuu^eeapumeAbHoeo mpaicma, 
e npuMou Kuuiice, dMazomamnbi paMazammcn 
na M6AKU6 MOJieuyjibi, cnocodnbie ecocambcn e upoeb: 
djuiazoeyw mcjiomy u ypojiumuHbi 

TpaKTa mi i/i OTBapa Kwnpefl He npoBOAn/iM. 
3H0TenH B M3yna/ia rpynna AHHbi Ki/icc 

B BapLliaBCKOM MGAMU,MHCKOM yHMBGpCM- 

TeTe. Ohm pa6oTa/in c Ky/ibTypOM paKOBbix 
k/igtok npocTaTbi LNCaP v\ ycTaHOBM/iM, 
hto AMMep Bbi3biBaeT y stmx K/ieTOK anon- 
T03 — 3anporpaMMMpOBaHHyK) CMepTb, 
a 3HaHMT, nepcneKTHBeH KaK jieKapCTBO. 
Boo6me aHOTenH B o6/iaAaeT npMB/ie- 
KaTe/ibHbiM Ha6opOM cbomctb, KOTOpbie 
Bbi3Ba^nn MHTepec y mhotmx MCC/ieAO- 
BaTe/ieM. OAnaKO kohkpgtho HaM sto 
MHoroo6pa3ne npOHB/ieHMi/i hm k neiviy, 
KO/ibCKOpo pen bMAeT to/1 bKOO npocTaTe. 
Mo/ieKy/ia A^Mepa AOBO/ibHO Be/iMKa m 

He MO>KGT BCaCblBaTbCfl B KpOBb M3 Kl/ILUGH- 

HHKa. ^InoHCKne yneHbie, Hanpniviep Oy- 
pyKaBa Ecmko M3yHMBepCMTeTa MauyaMbi, 
HeAaBHO ncc/ieAOBa/iM ero a^mctbmg Ha 

MblLUeM C 3KCnGpMMGHTa/lbH0 Bbl3BaHHblM 
CMCTGMHblM BOCna/lGHMGM M03ra. XMBOT- 
HblG, KOTOpblX nOH/lM BOAHbIM paCTBOpOM 

SHOTenHa B, nGpGHOcmin BOcna/iGHUG 

3aMGTHO JIGTHG. Il0 MHGHMKD aBTOpOB, 

no/iG3GH MbiLuaM 6bm He caM ahmgp, a 
npOAyKTbi Gro nGpGpa6oTKM kmlughhom 
MMKpoct)/iopOM, KOTOpbie npeoAO/ieBa/iM 
m 6apbep xe/iyAOHHO-KMLueHHoro TpaKTa, 
m reMaT03Hu,ec[)annHecKMPi 6apbep. Yno- 
M^HyTbie BbiLue no/ibCKne McaneAOBaTe/iM 
nocTaBM/ii/i npocTOM SKcnepwvieHT, cmo- 
Ae/inpOBaB Haw KMuienHMK b 6yKBa/ibHOM 
CMbiane in vitro. Ohm noMecTn/iM b npo- 
6npKy CBexnM Ka/i, OTo6paHHbiM y cbiTbix 

MVXHMH, A06aBl/l/lM paCTBOp SHOTeMHa B 

i/i npocneAH-nn 3a i/iCHe3HOBeHi/ieM no- 
c/ieAHero. npOAyKTaMM MeTa6o/in3Ma 

KMLiieHHOM MHKpo6MOTbl 6bl/lM ypO/ll/ITI/IHbl 

c pa3/ii/iHHbiM coA©P>KaHMeM OH-rpynn. 
3tm nojin4)eHO/ibi yxe BcacbiBafOTca b 
KpOBb, npaBAa, mx aHTMpaKOBaa aKTMB- 
HOCTb b K/ieTOHHbix TecTax Huxe. 
nojiynaeTCfl, hto TepaneBTnnecKUM 3(\>- 

0eKT OT BbinMTOrO HaTOLU,aK MJ1M Ha HOHb 

OTBapa KMnpea onpeAe/inTca coBceM 



He 3/i/iaroTaHi/iHOM , a TeM, hto ot Hero 
ocTaeTca noc/ie B03Aei/icTBi/m mmkpo6ob. 
noBOA BepHyTbca k ypo/ii/iTi/iHaM HaM 
ew,e npeACTaBMTca. 3Aecb xe cneAyeT 

06paTMTb BHMMaHMe Ha TO, HTO C nOJIHOM 

onpeAeJieHHOCTbK) o jieneOHbix cbom- 
CTBax npenapaTa moxho cyAMTb jiMWb no 
np^MbiM, npaBM/ibHO cn/iaHi/ipoBaHHbiM 

K/lMHMHeCKMM MCCJieAOBaHMflM. OKCTpa- 

no/iflui/m pe3y/ibTaTOB, no/iyneHHbix Ha 

KJieTKaX MJ1M nOAOnblTHblX XMBOTHblX, He 

BcerAa6biBaeT ycnewHOM. ATmaTe/ibHbix 
MeAHUUHCKMx MccneAOBaHMM OTBapa 
jii/iCTbeB m uBeTOB KMnpea noKa He 6bmo. 

He HaeM eflMHbiM 

K/iy6HMKy, Ma/iMHy , rpeu,Kne opexn m 
Bi/iHa, BbiAepxaHHbie b Ay6oBbix 6onKax, 
TaKxe coBeTyKDT npM 3a6o;ieBaHMflx npo- 
CTaTbi. Mbi xe Bbi6epeM rpaHaTOBbiM cok m 
SKCTpaKT, xoth BMAHbie rpaHaTOTepaneBTbi 
He ynoMMHaiOT mx npMMeHMTe/ibHO k Ha- 
ljjmm ue/iflM. HacaMOMxeAe/ieccoKOM v\ 
SKCTpaKTOM yxe npoBeAeHbi K/iMHMHecKMe 
McnbiTaHM^; ohm coAepxaT 3/i/iaroTaHM- 
hh, c KOTopbiMM b HaiueM KMLueHHMKe npo- 

MCXOAMTTO Xe CaMOe, HTO M CSHOTeMHOM. 

HaHHeM c Tpex MeAnunHCKMx Mccne- 
AOBaHMM. Oaho M3 hmx noKa3a/io otpm- 
uaTe^nbHbie pe3y^bTaTbi, ho oho 6bmo Bbi- 
no^HeHO Ha 6o/ibHbix c T^xe/ibiM MeTacTa- 
3MpyK)Uj,MM paKOM npocTaTbi («Journal of 
Cancer», 203, 4, 7, 597—605; doi: 10.7150/ 
jca.7123), a cpoK npMeivia coKa cocTaBM/i 
Bcero neTbipe HeAe^M. B nepBOM xe no 

BpeMeHM MCnblTaHMM, 3aKOHHMBLLieMCfl 

k 2006 roAy, rpynna A/iaHa riaHTyKa M3 
Ka/iMQbopHMMCKoro yHMBepcMTeTa b Jloc- 
AHAxe/iece noAo6pa/ia Ao6poBO/ibueB, 
KOTopbiM paHee yxe Renanw onepauMio no 
yAaneHMKD npocTaTbi m^m paAnoTepanMto. 
YnacTHMKM onbiTOB b TeneHMe 33 MecaueB 
no/iyna/iM npMMepHO no CTaKaHy rpaHa- 
TOBoro coKa exeAHeBHO. B pe3y/ibTaTe 



cpeAHMM no rpynne noKa3aTe^byABoeHM?i 
C0Aep>KaHMfl nCA CTaTMCTMnecKM 3HanM- 
mo yjiyHLUMJicfl — c 15,6 ao 54,7 Mecaua. 
Eme b oahom Mcc/ieAOBaHMM (« Prostate 
Cancer and Prostatic Diseases», 2013, 
16, 1,50— 55; doi: 10.1038/pcan. 2012.20) 
ynacTHMKaM AaBa/iM rpaHaTOBbiM SKCTpaKT 
b pa3/iMHHbix A03ax: oahh M/iM tpm rpaMMa 
b AGHb. 3a no/iroAa tot xe noKa3aTe/ib b 
o6eMx rpynnax yBe/iMHMJicfl 6e3 no6oHHbix 

9\BI\QH\A\A. 

rionoxMTenbHbiM 3(Jxt>eKT Ha/iMu,o: Ha- 
noMHMM, hto yBe/iMHeHMe noKa3aTe/ia 

yABOeHMfl — 3T0 CHMXeHMe ckopoctm 

npMpocTa npocTaTbi. Tenepb moxho pa3- 
6MpaTbca m c AeficTBVfoiAMM Hana/iOM. 

nojiM<})eHO/ibi rpaHaTOBoro coKa Ha 70% 
CBA3aHbi b M30Mepbi nyHMKa/iarMHa (jiaT. 
Punica — rpaHaTOBoe AepeBo), b no/iy/iM- 
Tpe coKa KO/iMHecTBO 3Toro 3n/iaroTaHMHa 
npeBbiiuaeT oamh rpaMM. B TaKOM xe o6-b- 
eivie OTBapa KMnpea (1 CTOiiOBaa jioxKa 
TpaBbi) coAepxMTca oko/io 0,3 r SHOTeMHa 
B, b KonopCKOM nae noane 4>epMeHTMpo- 
BaHMJi oh, oneBMAHO, ocTaHeTca pa3Be 
hto b npMMecax. B HaweM xe/iyAOHHO-KM- 
LueHHOM TpaKTe c 3/1/iaroTaHMHaMM Mano 
hto npOM30MAeT, noKa ohm He AOCTMrnyT 
to/ictom kmljukm. HoTaM nyHMKa/iarMH, KaK 
m SHOTeMH B, CTaHeT pa3pyujaTbca noA 
AeMCTBMeM MMKpoopraHM3MOB. Caivia 
s^naroBaa KMC/iOTa n/ioxo BcacbiBaeTca 
b KpoBb. 06pa3yKDLAMec?i noc/ieAOBa- 
Te/ibHO m napa/i/ie/ibHO c HeM ypo/iMTMHbi 

B OCHOBHOM nepexOA^T B r/lKDKypOHMAbl — 
npOCTbie 3(J)Mpbl r/llOKypOHOBOM KMC/lOTbl. 

B KpOBM npMCyTCTByfOT npOM3BO- 
AHbie ypOJIMTMHbl A M C, B MOHe —Am 
B. llpOTMBOpaKOBaa aKTMBHOCTb pa3HblX 

ypo/iMTMHOB OTTiMnaeTca, ho j\nn nepBoro 
3HaKOMCTBa sto He TaK yx BaxHO. Bax- 
ho Apyroe. BbmcH^eTCfi, hto He TO/ibKO 
CKOpocTb, ho m cocTaB npOAyKTOB nepe- 
pa6oTKM sji/iaroTaHMHa y pa3Hbix Ao6po- 
BO/ibueB HeoAMHaKOBbi. Reno b KMinenHOM 
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MMKpo6noTe, a OHa b npaMOM kmlukg i/i 
He nonyBCTByeT, BbinMT nv\ cok jii/i6o ot- 
Bap HaTOLU,aK i/mi/i nepeA chom. Bhxoaut, 
npexAe HeM noKynaTb rpaHaTOBbiM cok 
i/ijii/i co6npaTb b none KMnpePi, hvxho 
C03AaTb y ce6a xopowyio MUKpoctxnopy. 
Ho KaKyto m KaK? OTBeTa Ha otot Bonpoc 
noKa HeT. 3aTO noflBJiaeTCfl noA03peHne, 

HTO CXOAHOrO 3<t)Ct)eKTa MOXHO A06l/ITbCfl 

i/i c noMOLAbio caMbix npMBbiHHbix npo- 
AyKTOB. HanpMMep, 3HaMeHi/iToro CBoew 
ue/ie6HOM ci/viOM 3e/ieHoro Haa. 

llpOCTO na 14 

3e/ieHbiM naM i/i SKCTpaKT 1/13 Hero i~ioa 
Ha3BaHneM «Polyphenon E» yxe npouj/ii/i 

KJll/IHMHeCKMe MCC/ieAOBaHMfl Ha 60JlbHblX 

paKOM npocTaTbi. Oaho 1/13 HeAaBHMx 
(«Cancer Prevention Research», 2011, 
5, 2, 290-298; doi:10. 1158/1940-6207. 
CAPR-11 -0306) 6bmo npoBeAeHO Ha 
6o/ibHbix, KOTopbiM npeACToa/ia onepa- 
u,i/m: mx pa3Ae/imii/i Ha ABe rpynnbi no 24 
ne/iOBeKa. YHacTHi/iKi/i onbiTOB b TeneHi/ie 
3—6 HeAe^b nojiynajii/i exeAHeBHO 3a 3a- 
BTpaKOM n/iaue6o (KOHTpo/ibHaa rpynna) 
i/ini/i no neTbipe Kancy/ibi SKCTpaicra Haa. 
OAHa Kancy/ia coAep>Kajia 200 Mr Hai/i- 
6o/iee aKTMBHoro nojwct)eHO.na 3e/ieHoro 
naa — 3nnrannoKaTexnH-3-ran/iaTa (b 
aHr/iMMCKOM a66peBi/iaType EGCG), TaK 
hto AHeBHaa A03a 6bma SKBMBa/ieHTHa 
12 — 16 HaniKaM 6ecKOcj)ei/iHOBoro nan. 
no MHori/iM noKa3aTen«M pe3y/ibTaTbi 

6blJll/1 HBHO nO/lOXMTe/lbHblMM, HO CTaTM- 

CTMHecKM He 3HaHMMbiMM. Hio6bi CTporo 
o6ocHOBaTb BbiBOAbi, noTpe6oBanacb 6bi 
rpynna b 5—10 pa3 6o/ibLue. 

OAHaKO npeAwecTByioLAee i/icc/ieAO- 
BaHne («Cancer Prevention Research», 
MKDHb 2009 roAa; doi:10. 1158/1940— 
6207.CAPR-08-0167), Bbino/iHeHHoe 
noHTM b TaKnx xe yc/iOBMflx, 6bmo Bno/me 
ycneujHbiM. YAa/iocbAoGi/iTbCfl Aaxe no- 
Hi/ixeHi/m (1CA. YcneiuHbiM OKa3a/iocb m 
McnbuaHne Ha 6o/ibHbix b npeApaKOBOM 
coctohhi/ih («Cancer Research», 2006, 
66, 2, 1234—1240). B onbiTHOM rpynne 
(30 ne/iOBeK), no/iynaBLueM no Tpi/i Kan- 
cyribi 3KCTpaKTa b AeHb, sepe3 toa paK 
6bm o6HapyxeH Jiuiub y OAnoro ynacTHi/i- 
Ka (3%). B KOHTpo/ibHOM xe Heon/ia3i/m 
nepepocna b paK npocTaTbi y a^b^itm 
He/iOBeK(30%). nau,neHTOB, nonynaBLUMx 
SKCTpaKT 3e/ieHoro nan, nepe3 ABa roAa 
o6c/ieAOBann noBTopHO. Mx cocToam/ie 

He H3MeHmiOCb. 

OAHaKO He Bee ncnbuaHkm 6bmi/i cranb 
ycneLUHbiMM. rpynna 6o/ibHbix c Kap- 
U.MHOMOM npocTaTbi M3 42 ne/iOBeK, He 
noAAafomeMCfl ropMOHaribHoi/i xnMi/iOTe- 
panni/i, no/iyna/ia LuecTb rpaMM SKCTpaKTa 
3e/ieHoro nan b AeHb u HaxoAHJiacb noA 
Ha6/noAeHneivi iviecau, («Cancer», 2003, 
97, 6, 1442—1446). YpoBeHb nCAcHM3i/vi- 

Cfl He3HaHMTe/lbHO, y HeKOTOpblX 60/lbHblX 

6bma OTMeneHa OTpnuaTe/ibHaa peaKi_i,i/m 



Ha npneivi naa. SKcnepMMemr npeKpaTi/ini/i 
KaK HeyAaBLui/MCfl. HeyAanHO 3aK0HHi/i- 
/incb MCC/ieAOBaHM^ 2005 roAa b rpynne 

M3 19 60JlbHblX C B03BpaTHblM TOpMOHO- 

3aBMCMMbiM paKOM npocTaTbi. 

Bmaho, hto xopoLUMe pe3y/ibTaTbi no/iy- 
naKDTca Ha paHHi/ix CTaAn^x 3a6o/ieBaHMM 
i/mi/i Aaxe Ha 3Tane npoct>miaKTi/iKn. Ilo- 
noxMTe/ibHbiM 3ct)c()eKT no/iyneH TaKxe 
m c aAenoMOM npocTaTbi, npaBAa, He Ha 
hmctom nae: rpynna E.B.KyribHaBeHM H3 
HUM yponorMM npoBOAn/ia K/iMHMHecKMe 
ncnbiTaHMH npenapaTa «MHAnran» («3cJ)- 
qbeKTHBHaa ct>apMaKOTepannq b ypo/io- 
rnn», 2009, 1). 3to 6nonornHecKM 
aKTMBHa^ Ao6aBKa; ee Kancy/ibi coAepxaT 
SKCTpaKTbi KanycTbi pa3Hbix bmaob, b 

TOM HMC/ie 6POKKOJ1M (90 MT, MHAO^-3- 

Kap6nHon) u nan (15 Mr, EGCG). rpynna 
H3 31 nau,neHTa b B03pacTe ot 51 ao 75 
neT c aAeHOMOM npocTaTbi Ha npOTnxeHnw 
neTbipex Mecau,eB exeAHeBHO nonyna/ia 
no neTbipe Kancy/ibi «MHAnrana», hto b 
nepecneTe Ha EGCG cooTBeTCTBOBa/io 
Bcero OAHOM-AByM naniKaM 3e/ieHoro 
naa. TeM He MeHee no BceM noKa3aTe/iHM 
Kypc neneHna npoiuen oneHb ycneiuHO. 

OrpaHMHMMCfl /ll/ILUb CpeAHMMM 3HaneHM- 

hmh nCA no rpynne (ht/mji): Hana/ibHbiM 
2,1 ± 0,9, nepe3 ABa Mecaua 1,9 ± 0,8 m 
KOHeHHbIM 1,6 ± 0,5. 

npM /leneHMM naeivi m MHKpo6noTa 
AOCTaB/ineT MeHbuie npo6/ieM. 3ene- 

HblM Hafi 6oraT HM3KOMOJieKy/iapHblMM 

nonnc})eHOJiaMM, TaKMMn, KaK EGCG, 
snura/iJiOKaTexi/iH EGC m nponue. Ohh 
HanuHaKDT BcacbmaTbca b KpOBb yxe b 

TOHKOM KMLlieHHUKe. KOHeHHO, OHM TOXe 

noABepraKDTca MeTa6o/in3My no o6e 
CTOpOHbi 6apbepa xenyAOHHO-KMLueHHoro 
TpaKTa. OAHaKO b onbiTax Ha Mbimax m Ha 

JlKDA^X yCTaHOB/ieHO, HTO T3KHe nonn- 

(J)eHoribi npOHMKaKDT b TKam/i npocTaTbi n 
yAepxuBatOTca TaM. npn cj)epMeHTi/ipo- 
BaHMM naa EGCG m EGC npeBpaiAaKDTca 

B A^Mep Tea())naBMH, KOTOpbIM B OTJIMHI/ie 

ot 3H0TenHa B Toxe npOHMKaeT b KpOBb. 
B TKaHe npocTaTbi ero HaKanriMBaeTca 
Aaxe 6o/ibLue, neM MOHOMepOB. Teac|)/ia- 

BMH B MOAOflbHblX MCCJieAOBaHMflX TaKxe 

npoflBM/i aHTMKaHu,eporeHHbie CBOMCTBa, 
ho otk/imk npocTaTbi Ha nepHbiM naPi M3- 
ynaKDT Mario: Ha K/ieTOHHOM ypOBHe v\ Ha 
>KMBOTHbix npewMymecTBeHHO pa6oTaiOT c 
EGCG. OAHaKO m 6e3 3Toro acho: ec/in BaM 
3a 50, a ypoBeHb nCA eLue He 10 nv/un, to 
caMoe BpeMfl nonbiTaTbca M3MeHMTb BKy- 
Cbi m nepeMTM Ha zenev\h\v\ naw b xopolumx 
A03ax. 5ecKOct>eMHOBbie SKCTpaKTbi na^ n 
BAflbi b o6"bflBJieHHyio TeMy He bxoa^t, o 

HMX H He rOBOpMM. 

ripMHUMn AGMCTBUq 

MHTepec (J)apMaKorH03M m m c()mtoxm- 
mi/ih k o6biKHOBeHHOMy Haio no6yxAaeT 
3aAyMaTbc^ o tom, KaK MMeHHo Bee 
nepenMC-neHHbie BeiAecTBa npen^TCTByiOT 




PACCJIEflOBAHME 



pa3BMTMKD paKa. no cyTM, no/inct)eHonbi 
naa — sto (J)MToaHAPoreHbi. Ha3BaHne 
aHanorMHHO TOMy, hto AaHO mx npoTi/iBO- 

nO/lOXHOCT^M — C()MT03CTporeHaM, KOTO- 

pbiMM 6oraTa, HanpMMep, co^. Te v\ Apyrwe 
— BeLAecTBa, no CTpoeHMio 6nn3Kne k 
nonoBbiM ropMOHaM n b onpeAeneHHbix 
c/iyna^x npoaB/iaiomi/ie cxoAHyio 6mo- 
aKTMBHOCTb. Y cJ)MToaHAPoreHOB, KaK m y 
c))MT03CTporeHOB, M36npaTeribHOCTb as- 
neKa ot 100%, TaK hto ohm y mvxhmh MoryT 
B03AOMCTBOBaTb KaK Ha aHAPoreHHbie 
(AR), TaK i/i Ha 3CTporeHHbie (ERa m ERB) 
6e/iKM-peuenTopbi. B npocTaTy ropMOHbi 
nonaAaKDT c KpoBbio, 3a MCK/uoHeHweM 
AMrnAPOTecTOCTepoHa (DHT). rioc/ieAHMM 
o6pa3yeTca 3Aecbxe, BHyTpi/i K/ieTOK, M3 
TecTOCTepoHa (T) c ynacTi/ieM c))epMeHTa 
5a-peAyKTa3bi, KOTopaa MMeeT ABe M30- 
c()opMbi 5a-R1 i/i 5a-R2. B npucyTCTBUM 
Apyroro qbepMeHTa, apoMaTa3bi, TecTO- 
CTepoH npeBpaLAaeTca b scTpaAno^n (E). 
TopMOHbi B3anMOAO^CTByiOT c peu,en- 
TopaMM, KOMn/ieKC ropMOH-peu,enTop 
nepeHOCMTca b «apo m CTMMyriMpyeT 
TpaHCKpnni4Mio u,eneBbix reHOB. 

riOCKOnbKy 3TOT 3Tan XpeCTOMaTMMHbIM, 

oh He pacnMcaH Ha noAroTOB/ieHHOM aB- 
topom cxeMe (puc. 3), KOTopaa KTOMyxe 
OTpaxaeT jiMiub 6MoxnMHHecKyio KapTMHy 

B OTpblBe OT C()M3MO/IOrMM. 3A©Cb CBeAeHbl 

BoeAHHO peuenTopbi m c()epMeHTbi, co- 
Aepxaiu,necfl b pa3Hbix K/ieTKax npocTaTbi: 
CTpoMe (ERa, apoMaTa3a), snMTe^MM ann- 
Ka^bHOM (AR, ERB) m 6a3anbHOM (5a-R, 
ERB). K/ieTKM nocneAHero Tuna m MoryT 
nepepoxAaTbca b paKOBbie. Ochobhom 
BK^aA b npo/mqbepau.i/iK) bhoc^t napbi 
DHT+AR m ERa+E, a b anonT03 — ERB+E. 
HapyiueHMe 6anaHca «npnxoA/yxoA >> b 
no/ib3y nepBoro npMBOAUT k naTonomn. 

O CBA3M 3a6oneBaHMM npocTaTbi c 
ropMOHa/ibHbiM CTaTycoM opraHM3Ma ao- 
raAbiBa-nMCb AaBHo: BnepBbie ycneniHyio 
Tepanmo paKa npocTaTbi npOBe/iu b 1941 
roAy- TorAa KaHaAeu, Hap/ib3 XarrMHC, 
pa6oTafi b HuKarcKOM yHMBepci/iTeTe, 
noMi/iMO xMpyprnnecKoro yAa/ieHi/m 
xene3bi, CTa/i npi/iMeHSTb «xnMHHecKyio 
KacTpau,uio», ncno/ib3ya An^ 3Toro CMHTe- 
TunecKMM scTporeH AH3Tn/iCTM/i6ecTpo^. 
B 1966 roAy oh nonynM/i Ho6e/ieBCKyio 
npeMMio «3a OTKpbiTM^, KacaiOLAMecfi 
ropMOHa/ibHoro neneHMq paKa npeACTa- 
Te/ibHOM xe/ie3bi». fln3TM^CTmi6ecTpo^ 
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PACCJ1EA0BAHME 



l~l 0,0,3 BJlflGTy MyXHUH CHHTe3 TecTOCTepo- 

Ha, n pa3MH0xeHne k/igtok npocTaTbi 3a- 
mga/ihgtch (Ha cxgmg pa30MKHyT bgpxhmm 
3aM0K). noTOM Haw/iM 6ojigg Lu,aAflLu,ne 
cpeACTBa TaKOM 6/iOKaAbi: noHHTHO, hto 

JlK)6oe BMGLLiaTGJlbCTBO b o6/iacTb rop- 

MOHa/ibHoro pGryni/ipOBaHMR HpeBaTO hg- 

npl/mTHOCTHMI/l, OCO6GHHO T3K06 MOLU.HOG. 
HGpG3 HGTbipG AGCflTM/lGTI/I^ nOCJIG 

XarrMHca 6bm CAG/iaH e\i\e oahh BaxHbiM 

Lliar. 3T0My nOMOrMHTGpGC, npOHBJlGHHblM 
K pGAKOMy 3a60J1GBaHMKD XMTGJ16M AOMM- 
HMKaHCKOM AGpGBHM, TAG npMMGpHO 2% 
Ma/1 bHMKOB pOXAa/lOCb C BHGLUHMMM XGH- 

ckhmm no/iOBbiMM opraHaMM. 3to 6bm TaK 

Ha3blBaGMblM JlOXHbIM rGpMa(J)pOAMTH3M: 
K 12 rOAaM IIGpBUHHblG nOJIOBbIG l~lpH3HaKM 

MGHR/incb Ha MyxcKMG, ho npocTaia Ha 

BCIO >KH3Hb OCTaBa/iaCb Ma/lGHbKOM. 3aT0 

OHa HMKorAa hg 6o/iG/ia, BCTyn/iGHUG b 
no/iOByK) 3pG/iocTb y gg 06/iaAaTGnGM hg 
conpOBOXAa/iocb noflBJiGHMGM yrpGM, 
a noTOM ohm m hg jibiCG/in. flxy/inaHHa 
1/lMnGpaTO-MaKrnHJiM b 1974 roAy Bbi- 

HCHUJia, HTO 60J163Hb 6blJia CJ1GACTBMGM 
MyTaU.HH, npMBOAHBLLIGM K Ae<t>MU,MTy 

5a-pGAyKTa3bi. 

B KOMnaHMM «MGpK», M3BGCTH0M BCGM 
XMMUKaM nO nOCTaBKG pGaKTMBOB, HaiUJIM 
C0GAHH6Hl/m, 6-nOKMpyKDLU.MG 5a-R2, TO 
GCTb BOCnpOH3BOAHLU,MG CMTyau.nK) npM 
60J1G3HM «nGHMC K 12» (Ha CXGMG pa30M- 

KHyT hmxhmm 33M0K). B 1992 roAy ee npG- 
napaTc()MHacTGpMA6biJi oao6pgh FDAa/ih 
JIGHGHMfl aAGHOMbl, a B 1997 roAy M a/ih 
jighghmh o6;ibiC6Hi/m no My>KCKOMy Tuny. 

riO CTpyKTypG OH CXOAeH CO CTGpOMAHbl- 
MH rOpMOHaMM. y>KG HaMACHO CpGACTBO 
npOTHB 06GMX M30C))0pM CjDGpMGHTa, HO 
M CGMHaC (J)MHaCTGpMA BXOAHT B nGpByfO 

jimhmk) nponapaTOB npui aAeHOMG. Mhtm- 
6nT0pbi apoiviaTa3bi cymGCTByiOT, OAnaKO 

npM 3a60JlGBaHMM npOCTaTbl MX npMMGHfl- 
K3T MHOrO pGXG, HGM npM p3KG M0J10HH0M 
X6J163bl — aHTMCMMMGTpi/IHHOrO TOpMO- 
H03aBHCMMOrO 3a60/lGBaHMfl. 

y OCHOBHblX n07IMC))GH0J10B 3G/lGHOrO Hafl 
(KaK M ypOJIMTHHOB) MGHbLUG CTpyKTypHOrO 

cxoACTBa c no^noBbiMM ropMOHaMM, hgm 
y cj)MHacTGpi/iAa. Tgm hg mghgg pa3Hbic 

HG3aBHCMMblG MCC/lGAOBaTG/lM nOATBGpX- 

A9KDT, hto EGCG xoth MHrn6npyGT 5a-pG- 

AyKTa3y CJia6o l/l HGBOCnpOM3BOAMMO, 
3aT0 OKa3blBaGTC5R np^MblM aHTarOHMCTOM 

aHAPorGHHoro pGuonTopa AR, hto nposiB- 

JlflGTCfl B CHMXGHMM aKTMBHOCTM nOCJlGAHG- 




AH3TM^CTMJl6eCTpOH 



HO 

ScrpaAno/i (E) 



OwHacTepuA 



+ApoMaTa3a 



B zopMOHWibHOu pezymupu pocma npocmamu 
ynacmeyem mhozo nepcoHaweu: Myxccme 

(o603HMeHbl pOMdUKOMU) U MCeHCKM (OBOJlbl) 

zopMOHbi, ux penenmopbi (<pmypbi c smbmkumu 
coomeemcmeeHHO e eudeyzoAKoe u rmok), 
a maKMe fyepMeHmu. 
JleKapcmea u pacmumeAbHbie npenapamu 
MOiym deucmeoeamb na Heicomopbie U3 hux 
u meM caMbiM ypaenoeeuiueamb wwu eecoe 

ro Ha CTaAnn TpaHCKpi/inu,i/M. KpoMG Toro, 
EGCG MHrn6npyGT apoiviaTa3y. Bmaumo, 

MMGHHO TaK, MflTKO, HG M3MGHflfl TOpMO- 

Ha/ibHbiM CTaTyc, bcg ynoivmHyTbio b CTaTbG 

paCTMTG/lbHbIG BGLAGCTBa H 0Ka3blBaK)T 
CBOG npOC()miaKTMHGCKOG AGMCTBMG, KOr- 
Aa M3MGHGHMA B npOCT3TG GLU.G HG 3aLUJlM 

C/1MLUK0M Aci-neKO. 

3nnreHeTHHecKoe 

/IGKdpCTBO? 

Mgahkm, npi/inacTHbiG k pa3pa6oTKG n 
npoABHXGHMK) npGnapaTa «MHAnra^», 

yTBGp>KAaK)T B CBOGM CTaTbG (CCblJIKy CM. 
BblLUG), HTO «4)apMaK0/10rMHGCKMG B03- 
MOXHOCTM T0PM0XGHM51 OnyXOJIGBOrO pO- 

CTa hgpg3 6/iOKaAy aHAPorGHHbix CMma- 

flOB KaK Ha ypOBHG OTAGJIOB U.GHTpa/lbHOM 
HGPBHOM CMCTGMbl nOCpGACTBOM pGry/lFl- 

U.MM npOAyKu.Mi/1 no/iOBbix ropMOHOB (aro- 
HMCTbi roHaAOTponnHpn/in3MHr ropMOHa), 
TaK m Hanp^MyK) nyTGM 6iiOKnpoBaHHfl 

CMHTG3a aHAPOrGHOB B nO/lOBblX XGJlG3aX 
((J)MHaCTGpMA H AP- aHTMaHAPOrGHHbIG 

nponapaTbi) Ha cgtoah^ lu hum a©h b 

npaKTMHGCKM MCHGpnaHbl. fla/lbHGMUJHM 

nporpGCCTGpannn m npocJ)miaKTMKM paKa 

npocTaTbi JIGXMT B 06fiaCTM K0M6MHaU.MM 

aHTMaHAporGHHbix nponapaTOB c HOBbiMi/i 

JIGKapCTBGHHbIMM CpGACTBaMM, 6/IOKM- 
pyiOLAMMM MHbIG MGXaHM3Mbl BbDKMBaHMfl 
TpaHCC()OpMMpOBaHHblX KJ1GT0K». 

«MHbiG MGxaHM3Mbi» HacTO onpGAe/i«- 

KDTC5R Oni/ITGHOMOM. 06UJ.MM « TGHGTMHG- 
CKMM nOpTpGT», TO GCTb KOMn/lGKC TGHOB, 
0TKJ10HGHM51 B KOTOpblX BCTpGHaKDTCfl y 

6o/ibHbix pa3HbiMM BMAaMM paKa npocTa- 




ERB+ 



AnonT03 



npo/iii())epauiin 



AKTMBaiJHfl 



riaTonornsi 



Hopivia 

— ^ — 

AeaKTMBaunfl npepbiBaHne 



Tbi, yxG ony6/inKOBaH. l~lGpcoHa/in3i/ipo- 

BaHHa« OHKOJIOrMfl TGnGpb MO>KGT OCHO- 
BblBaTbCfl HGnOCpGACTBGHHO Ha TGHOMG 

nau,nGHTa. Oah3ko 3a6o/iGBaHMG moxgt 

B03HMKHyTb l/l 6G3 nOBpGXAGHMfl TGHOB 

— B CMTyau.Ml/1 , KOTAa «XOpOLUMG» TGHbl 
OTKJlKDHGHbl, a«n^OXMG»aKTMBHbl. 3T0 yXG 
npGAMGT OnHTGHGTMKH. BGpOflTHO, MMGH- 
HO M3-3a OnMTGHGTMHGCKMX OCjxfcGKTOB paK 

npocTaTbi HaM6o/iGG nacTO BCTpGnaGTca 
b pa3BMTbix CTpaHax, a b CLUA — cpgam 

HGpHOKOXMX aMGpMKaHU,GB. BO/IGG TOrO, 
HOBbIG OMMTpaHTbl M3 A0PMKM M A3 MM 
6blCTpO BK/lKDHaiOTCfl B OTy nGHa^bHyio 

CTaTMCTMKy. npocbinaiOTCfl rGHbi, koto- 

pblG aKTMBHbl M y 6G-nOrO HaCG/lGHMfl, HO 

pa6oTaiOT ohm no-ApyroMy. J1io6onbiT- 

H0, HTO HaM60JlGG HaCTO MCCJlGAOBaHMfl 
npOBOA^T Ha 6GCCMGpTH0M Ky/lbTypG 
paKOBblX k^gtok LNCaP, TOM CaMOM, HTO 
ynoMMHa/iacb b Hana^G CTaTbM. K/igtkm — 
poAOHanajibHMUbi otom Ky/ibTypbi — 6bmM 

B3flTbl y 50-^GTHGrO 6G/10rO MyXHMHbl c 
MGTaCTa3MpyKDUJ.MM paKOM npOCTaTbl B 

1977 roAy. Bo3mo>kho, An^ cnGu,Ma/iMCTOB 

M 3Ta AGTa/lb CyLAGCTBGHHa. 

y paKOBbix 6o/ibHbix ynacTKM flHK, 
KOAMpyiOLAMG rpynny 6g^kob, kotophg 

nOAaB/IJRIOT POCT OnyXOJIM, MGTM/lMpOBa- 
Hbl, HTO npGn^TCTByGT MX CHMTblBaHMK). 
CpGAM nOJlMCt)GHOJ10B 3GJlGHOrO Hafl EGCG 

— HaM60/lGG 3Cf)C|)GKTMBHblM MHrM6MT0p 
Cf)GpMGHTa flHK-MGTMJlTpaHCCt)Gpa3bl, a 

3H3HMT, oh cnoco6GH npo6yxAaTb M0J1- 

HaiU,MG TGHbl. HG MCKJ1IOHGHO, HTO 60-nGG 
TLAaTGJlbHOG paCC/lGAOBaHMG A^MCTBMfl 
3nMra/l/10KaTGXMH0B n03B0^MT C03A3Tb 
SnMTGHGTMHGCKOG JIGKapCTBO npOTMB 
«MyXCKMX 60J1G3HGM». 
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BaroH 




MpiiHa 
TpaHOBCKasi 

Oi/ipiwa pa3MeLuanacb b cu,enKe 1/13 AByx BaroHOB, pxaBeiomi/ix 
Ha6ypbixoTBpeMeHn pe/ibcax3a6poi±ieHHoroTyni/iHKa. BoKpyr 
nacTHbiM ceicrop, He6jiarono/iyHHbiM pawoH c onyxiui/iMn ot 
6parn no/iycanneHcaMM. BAa/ieKe noACBenHBa/in He6o omn 
u,eHTpa ropoAa. 

B/iOHAHHOHKa b Kyne a/ih npoBOAHMKOB, aKKypaTHO cjioxhb 
AeHbm b xecTfiHKy, BbiHyTyio M3 LUKac^a, cnpocuna: 

— Bbi yxe onpeAenmiHCb c o6pa30M? PoK-3Be3Aa? AcTpo- 
HaBT? KMHorepoM? 

— A KOTOM MOXHO? BOT TaKMM? — npoTHHy/i e\A (pOTO- 

KapTOHKy. 

fleByuiKa KHBHyna, B3H/ia chmmok \a CHOBa no/ie3/ia b LUKacJ). 
PbmacbAO/iro. napy pa3 1/13 LUKact>a AOHOCi/mi/icb3ByKn, cjiobho 
OHa TaM Ha ManiHHKe ApeBHew MexaHnnecKOM nenaTa/ia. Ha- 
KOHeu, BbiHbipHy/ia 1/1 npoT^Hy/ia Ha naAOHH o6pbiBOK hmtm c 
npnB?i3aHHOM nnacTMaccKOM: 

— HaAeBatrre. GneAy^Te 3a mhom. — l/l Bbiuina. 
CTpaHHa^ KOHCTpyKu,n«: nepHaa KopoHKa Ha bgpxhmm icnbiK, 

ot Hee 1/130 pia CBewwBaeTCfl TO/iCTaa HUTb c y3/iOM Ha KOHi_i,e. 5\ 
om^Hy/ica Ha ocTaBJiaeMyto 6e3 npi/iCMOTpa xecrraHKy c AeHb- 
raMM 1/1 nocneLumi 3a 6jiohahhkom. Mbi npoLu/iw n/iauKapTHbiw 
BaroH noHTM ao KOHua. Ha ro/ibix no/iKax KpenKO cna/ii/i n\opy\ 
c nepeKMHyTbiMM nepe3 ry6y HMTKaMM. 

— Bot ckdas npoxoAUTe, jioxi/iTecb, noTOM HaxMeTe boh Ha 
Ty KHonoHKy Ha CTeHe. llpi/mTHbix chobmaohmm, — yc/ibiLua/i n 
m nocneLUM/i HaBCTpeny npuK/noneHMK). 

CTO^Tb 6bmo xyTb KaK HeyAo6HO. 9\ CAena/i war, APyroM h 
nonyBCTBOBan, hto Ba/iKDCb Ha6oK. TyT3aMeTM/i: BMecTO pyKy 
MeHH MOXHaTbie cepbie Jianbi, caMbie KOiuaHbM. I/I bmgcto hoh 



HAHOOAHTACTMKA 



3HaHMT, Bee no/iyHi/inocb, KaK MHe h paccKa3biBa/in. Hayni/iTbCfl 
nepeABuraTbCJi no-HOBOMy OKa3a^ocb npoLue npocToro. Xoth i/i 
CTpaniHOBaTO 6bmo npbiraTb BbiLue CBoeM ro/iOBbi. Ho noKa npo- 

6npaJlCfl Hepe3 HaCTHblM CeKTOp, Kl/ILliaLAI/li/i AyPHblMH OT CKyKM 
ABOpHfiraMI/l l/l arpeCCMBHbIMM MeCTHblMI/l KOTaMM, Ha/lOBHMJlCfl. 

B uempe yxe 6bmo npoLue. PafiOH 3HaKOM ao Me/ionei/i. 
Bot HyxHbiw aom. B okhg nepBoro 3Taxa CBeT, CTBOpKa nyTb 
npnoTKpbiTa. npbimy/i pa3, copBajica. Btopom... To/ibKO Korn/i 
npocKpe6/in no noAOKOHHMKy. BHe3anHO KanHy/iacb ujTopa, 1/1 
b OKHe b opeo/ie pbixi/ix KyApefi noKa3a/iacb Hacm 

— riyLuoK, BepHy/ica, mom xopowi/ii/i! Hawe/ica, a a yx 1/1 He 
xAa/ia! 

OHa Bbi6exa/ia, cxBan/i/ia MeHfl b oxanKy, Bee jii/iu,o ncu,e/io- 
Ba/ia. MopAyToecTb. Hoxopowo-TO KaK! noTOM HacTH KopMi/ma 
MeH^ KycoHKaivimiococa m maAHJia. l/lycHyjia,o6Hi/ii\/iafl, KO/ibi- 
Lua Ten^biM AbixaHneM LuepcTb Ha MoeM 3arpnBKe. 

Hepe3 nac 6/iaxeHCTBa a BbiCBo6oAn/iCfl, BbiCKOHi/1/1 b okho 
1/1 noHecc^ Ha3aA- 

Hapa6oTyono3Aa/i- AoMOMAo6pa^c^, noMbiJicfl-no6pnjicfl, 
ce^n KO(J)e nuTb, A3 3aivieHTa^C5R... 3anbixaBLuncb, n B6exan b 
3AaHne oc})Mca. ynwfyia nojen BbiAyTbiMi/i c yTpa jiMTpaMM naa 
CeprenH, maB6yxHaLu. 

— Bern cKopeM, Jlexa, y Bac BHen/iaHOBafi pa3Aana cjiohob 
b caMOM pa3rape. BceM AOCTa/iocb no nepBoe hmc/io, Tbi oahh 
ei_u,e He orpe6. HacTacb^ 6yLuyeT. CoBceM 03Bepe/ia, Aaxe kot 
ot Hee yApa^. 3x, Myxi/iKa 6 eft xopomero, Aa kto x Ha TaKyio 
CTepBy no3apnTC5q? 
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TpeTMM 

3B0/lK)UM0HHblM 
CI/IHT63 



E B T E H l/l 

K V H*!/l H 



r.K). JlK>6apCKMM 



«XlAMIAK l/l >KIA3Hb» yxe HIACaiia O KHl/ITG EBrQ HI/191 KyHIAHa, 

Korp,a 6bina Rociynna roribKO aHrniAiACKan Bepcvin (N2 10, 
2012). Tenepb, 6narop,apn ycvmiAnM rpynribi amy3iAa- 
ctob, KHi/ira BbiLu/ia Ha pyccKOM n3biKe. 3ra peu,eH3MH 
aapecoBaHa 6onee mnpOKOMy Kpyry HMrareneii — «He 
donmwMcn TpyflHOcrePi Henpo(pecciAOHanaM», Koropbie 
xoTflTy3HaTb, KaK pa3Bi/iBa&TC9i jeopiAn SBoniouyiiA b anoxy 

rGHOMI/IKI/1, npOJeOMIAKIA IA RpyriAx «OMIAK». 




« 



n 



ornKa anyHafl» — KHi/ira peAKoro 
xaHpa. CymecTByeT mhoxg- 
ctbo npeKpacHbix nony/iapHbix khi/it o Ha- 
yKe m 06 3bojiiolj,mm, m cyuu,ecTByeT Macca 
cneu,najibHbix khmh npeMMymecTBeHHO Ha 
aHmMMCKOM, HaTyxe TeMy. Asto — khm- 
ra npoQbeccMOHa/ibHafl, HanMcaHHaa He 
xypHa/iMCTOM, ayneHbiM, ho pewaiOLuafl 
cmnb o6Lune Bonpocbi, HanMcaHHaa TaK 

r7iy60KO M HCHO, HTO ee MOXeT HMTaTb \A 

He Gohlummch TpyAHOdeM Henpoqbec- 
CMOHa/i. 3a TpyA oh no/iyni/iT BbiMrpbini: 
apryivieHTbi, paccyxAeHMH aBTOpa — He 
aAanTaui/m, He npMAyMKa a/ih o6jierne- 
hmh noHMMaHHa, a Te caMbie apryivieHTbi, 
KOTopbie Mcno/ibsyfOTcneuMa/iMCTbi. 3to 
«HacToaiu,a«» KHi/ira, He aAariTi/ipOBaHHa^. 

Pacci<a3aTb 3Ty KHMry — Bee paBHO hto 
paccKa3aTb bckd mctopmkd 3bojik)u,mohhom 
6no/ioruii. Moxho CMOTpeTb Ha Hee KaK 
Ha OTneT: hto aoctmi-hvto b peiueHMn 
Bonpoca o npOMexoxAeHMM xm3hm? Hjim 
KaK Ha HpKoe v\ o6o6msHHoe n3/ioxeHne 

KOHKpeTHblX OTKpblTMM B 06/iaCTH M3VHe- 

hmh xMBoro 3a nocneAHMe 30 JieT. TaKi/ix 
ToneK 3peHna MHoro, oah3ko yAo6Hee, 
bmaumo, paccKa3aTb o TpeTbeM sbo/ikd- 

UMOHHOM CMHTe3e. IlpeALUeCTByiOLAMM 
CMHTe3 3aKOHHM/lCfl C03AclHHeM CT3 — 
CHHTeTMHeCKOM TeOpMM 3BOJ1IOI4MM, KOTO- 

pan ao cnx nop nsnnejcn MeMHCTpuMHOM. 
Ho yxe HaKonmiocb MHOxecTBO AanHbix, 
nonpaB/i^KDLAMx 3Ty Teoprno, n npn6nn- 
xaeTCfl Bpeivm onepeAHoro CMHTe3a. O 
HeKOTOpbix BaxHbix nepTax hobom yK/iaA- 

KM TeOpMM 3BOJ1IOI4MOHHOM 6MOJ10R/IM M 

paccKa3biBaeT aBTOp. 

3Ta HOBafl BepCMfl SBOJlKDUMOHHOrO 

Mi/ipOB033peHi/m Bbi3BaHa peBO/iiouMeM 

B 06/iaCTM CpaBHMTe/lbHOM reHOMMKM M 

naAenneivi MeTac()opbi AepeBa xm3hh. 
npexAe npM M3yHeHMM 3bojhou,hi/i 06- 
paLAa/in BHMMaHne npexAe Bcero Ha 
3aKOHOMepHOCTM npou,ecca, BpOA© 



T H K A, 
NTH A 91 



E.B. KyHMH. 
Jlon/iKa onynafl. 
O npMpOAe m 

np0MCX0XA6HI/ll/l 

61/iojion/iHecKOM 

3B0/1KDU,MI/I. — 

MocKBa: 
UeHTpno/inrpacf), 
2014 



H^^^ nnpowcx< 

BMO/lOrMH 
jpP^ 3BO/1IOLIMI 



o npupo/jE 

M 0POI4CXO)K^EHHM 
BMOflOMHECKOM 



^5: 



C()aKTOpOB M ABMXyLAMX CM^. flOTOM 

3B0/ifOu,nfl CTa/ia noc-neAOBaTe^bHOCTbio 
c))opM, KaK reHea/iorMfl, AepeBo xm3hh. 
Tenepb crano acho, hto m sto noHMMaHMe 
HeAOCTaTOHHO. BHeniHHM opweHTMp aji^ 

COBpeMeHHOM 3BO/HOU,MOHMCTMKM — AO- 
CTMXeHMq KOCMO/lOrMM, nonbiTKM yBfl3aTb 
3B0/1KDU.HIO KOCMOCa C TeM, HTO Mbl 3HaeM 
06 3BO/HOU.MH XM3HM. 

HanOMHI/IM , «TAe Mbl OCTaHOBM^MCb». 

OcHOBHbie nocTynaTbi CT3: 

1) HeHanpaB/ieHHan c/iynaMHocTb Ha- 

C/ieACTBeHHblX M3MeHeHMM; 

2) 3BOn\OU,IA9\ KaK CfjUKCaUMfl peAKMx 

BbiroAHbix n3MeHeHMM (onMCbiBaeTca 
npouecc, noxoxMM Ha «HeBMAHMyio pyKy 
pbiHKa» AAaivia CMMTa); 

3) rpaAya/in3M — i/i3MeHeHi/m i/iAyT MeA- 
.neHHO m nocTeneHHO, He3aivieTHo; 

4) yHM(J)0pMM3M — M3MeHeHHH c/ieAyeT 
TO/iKOBaTb KaK pe3y^bTaT a^ctbi/ih yxe 
H3BeCTHblX qbaKTOpOB; 

5) MaKp03B0^K)U,MKD C/ieAyeT CHMTaTb 

snuqbeHOivieHOM mmkpo3bo/ik)u,hm, hh- 

KaKMX OC06eHHblX 3aKOHOMepHOCTeM 
MaKp03B0-nK)U,MM HeT; 



6) aAeKBaTHoe npeACTaB/ieHMe 3Bonio- 
u.i/ii/1 — AepeBo (ApeBecHoe MbiLuneHMe); 

7) Bee Ha/iMHHoe pa3Hoo6pa3ne npo- 
M30iuno ot o6iu,ero npeAKa. 

flapBMH onnca/1 yAUBMTe/ibHbM Mexa- 
hm3m, ero TeopMA oT6opa — ManiMHa A-n^ 
C03Aani/m OTpnuaTe/ibHOM 3HTponnn, OHa 
Bbipa6aTbiBaeT nopaAOK M3 Gecnop^AKa, 

TaK HTO pa3H006pa3Me C()OpM XM3HM B03- 

HMKaeT n3 3anoMHeHHbix c^ynaMHOCTeM. 

M BOT C 3T0r0 MeCTa, C COCTOaHMfl 3B0- 

jikdu,mohhom TeopMM Ha cepeA^Hy XX BeKa, 
aBTOp ABMxeTCfl Aa-nbLue, noKa3biBaeT, 

KaKne OTKpblTMfl 3aCTaBJlflK)T M3MeHMTb 

npuBbiHHbie npeACTaB/ieHMfl. CepAueBMHa 

SBO/IKDUMOHHOM TeopMM — nOH5TTI/ie KOBa- 

pi/iaHTHOi/i pepynniAKaixviiA, KonMpoBaHna 
C OLUM6KaMM. V\3 3Toro no/ioxeHMA, B co- 
neTaHMM c npeACTaB/ieHMeM 06 OT6ope 
m cnynaPiHOM ApeMcJ)e, BbiBOAflTcn Bee 
npoHMe 6/iokh TeopMM. 

BaXHeMLUMM 3TanOM pa3BMTMfl coBpe- 

MeHHbix B3rrmAOB CTa/ia HevupanbHan 
reopun MO/ieKynqpHOM 3bojiiou,mm (ee 
npeA-noxM/i anoHCKMM 6MO^or Motoo Km- 
Mypa). U,eHTpa/ibHyio po/ib b HeM MrpaeT 
MAe^ c/iynaMHOCTM, BeAymei/i 3bo/ikdu,mk) 
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Mop^oeemmuHecKuu 
Aandma^m 

HG3aBMCMM0 ot OT6opa. llpGXAe no/ia- 
ra/iM, hto Bee reHbi 4)yHKL4,i/iOHa/ibHbi, Bee 

BbinOJlHHIOT 6l/IOJ10rMHGCKyKD po/ib. HOBbie 
OTKpblTMfl SrOMCTMHHblX rGHOB, MyCOpHOM 
flHK, M06M/lbHblX 3J1GM6HT0B yKa3blBaK)T 

Ha MHyK) KOHU.Gnu.MK); ocHOBHaa Macca re- 
hgtmhgckopo MaTGpMa/ia HGqbyHKUMOHa/ib- 
Ha. npoacHHGTCfl MarncTpa/ibHbiM nyTb 

«H6MTpa/lbH0M 3bo^kdumm»: fl.yn/ll/lKaU.MSR 

reHOB, npno6peTeHMe noHTM-6jin3Heu,aMM 
pa3Hbix qbyHKu,Mii, a b pe3y/ibTaTe — yc- 
jioxhghmg m poct pa3HOo6pa3i/m. 

3tm npeACTaB/ieHna m3mghhiot MHorne 
npMBbiHHbie nocTy/iaTbi. Ohm 3acTaB/iflK)T 
OTKa3a~rbCfl ot rpaAya/iM3Ma b no/ib3y 
Teopnn npepbiBMCToro paBHOBecna Ctm- 
BeHa PyjiAa: Ayn/iMKau.MKD u,GJioro reHa m 
npno6peTeHne KonneM HOBbix 4)yHKij,nM 

Ma/lbIMM C06blTMflMM He Ha30BeLUb. 1/13- 

MeHn/iMCb npeACTaB/ieHi/m 06 aAanTMB- 

HOCTM 3B0/lfOU,MM, MHOTMG M3MGH6HMH 

nponcxoA^T nyTeM 3K3anjau,\A\A , KorAa 

npM3HaK B03HMKaeT nO KOHCTpyKTMBHbIM 

npMHMHaM, no6oHHO ncno/ib3yeTca A-nn 
hgkom cJ)yHKu,ni/i , a co BpeivieHeM no6oHHaa 

CjDyHKU.Mfl CTaHOBMTCfl OCHOBHOM. BHOBb 

aKTya/ibHbi magm KaHanmau,^ pa3BHTna 

( KO H paA y O AAH H l~TO H ) M paCTeT BaXHOCTb 

MeTacJ)Opbi MOpcjDoreHeTMHecKoro jiaHA- 
Luac^Ta, no cyTM — pe/ibec()aycTOMHMBOCTM 
cucTeMbi. KaxAbiPi OHToreHe3, pa3BMTMe 
ot 3apOAbiLiia ao B3poanoro, — sto 6er 
no nepeceneHHOM mgcthoctm, opraHM3M 
MiAeT ce6e nyTb cpgah TpyAHOCTew, 
npOTMBOpeHMM m 3anpeTOB BHyTpeHHero 
ycTpOMCTBa pa3BMBaiOLAeMca cmctomh, 
ct>aKTOpOB cpeAbi h kohkpgthoto reHOTMna 

(PMC. 1). 

HoBbie AaHHbie A-n^ onpOBepxeHna 
npexHux npeACTaB/ieHMM npnLu/in M3 

KO/IMHGCTBGHHOrO M3yH6HMfl B o6/iacTM 
CpaBHMTGJlbHOM TGHOMMKM. B 1995 TOAy 

KpGMr Bghtgp ny6/iMKyGT nopBbie no/iHbiG 
rGHOMbi npoKapMOT. C tgx nop onucaHO 

MHOXGCTBO nOJIHblX TGHOMOB. OKa3a/10Cb, 
HTO 3HaHMTGJlbHafl AOJ1A TGHHOrO COCTaBa 

OAHHaKOBa boo6lug y bcgx cymocTB; rGHbi 

nOTGHU,HaJlbHO «6GCCMGpTHbl», M nOSTOMy 



MHOrUG TGHbl XMBblX CyiAGCTB — OHGHb 

ApeBHMG. BbicoKaa Hac/iGAyeMocTb re- 

HOB AS/iaGT CpaBHMTGJlbHyiO TGHOMMKy 
HpG3BblHaMHO BaXHbIM MGTOAOM MCCJ1G- 
AOBaHMfl 3BOJ1KDI4MM, TGHOMMKa OC06GHHO 
XOpOLUO BMAUT CaMbIG AP^BHHG M oGlAH© 
HGpTbl. 

CpaBHUTG-nbHaa rGHOMi/iKa, conocTaB- 
jiflfl no/iHbiG Ha6opbi tghob m pacLUMqbpo- 

BblBafl HXC()yHKUMM, HGM36GXHO npMXOAHT 
K MAGG «MMHMMa/lbHOrO opraHM3Ma», 

o6/iaAaK)LAGro mi/ih wviajibHbiM Ha6opoM 

TGHOB, HG06X0AHMblM Rnft BblXMBaHMfl. 

HpG3BblHaMHO MHTGPGCHO, HTO 3B0- 
JlKDU,MIO TGHOMa yA06HO OnMCblBaTb KaK 
CJ1GACTBMG M3 CTaTMCTMHGCKOM 0M3MKI/I. 
TgHOM MOXHO npGACTaBHTb B BMAG MO/1G- 

KyjiapHoro ra3a co anyHaMHbiMM B3anMO- 

AGMCTBI/mMl/l 3/1GMGHT0B. TGHbl BGAyT CG6S1 

noAo6HO MO/iGKy/iaM ra3a: ohm AOBO^bHO 

yCTOMHMBbl B SBOJIKDUMM, HO MX paCnO/10- 
XGHMG, nop^AOK, B3aMMHblG CBA3M OHGHb 
M3MGHHMBbl. 

BbmCHM^MCb yAMBMTGJlbHblG pa3^M- 
HMfl yCTpOMCTBa TGHOMOB npOKapMOT M 

syKapMOT: y npoKapMOT o6Hapy>KM^acb 

CTporaa ynop^AOHGHHOCTb M SKOHOMHafl 

apxMTGKTypa; y BbiciuMx opraHM3MOB 

(3yKapM0T) TGHOMbl yCTpOGHbl XaOTMHHO, 
B HMX MHOrO /1MLUHMX 3J1GM6HT0B. ABTOp 

npGA-naraGT CMG/ibiM cu,GHapMM npoMC- 

XOXAGHMfl SyKapMOT! OHM n051BM/lMCb B 
pG3y/lbTaTG HG3C|)Cj)GKTMBH0r0 OT6opa. 

nOMCKM CTaTMCTMHGCKMX 3BO-nKDI4M- 
OHHblX yHMBGpea/IMM M M3MGpMMblX 
nGpGMGHHblX npMBG/IM K HaXOXAGHMK) 
BblCOKOCTaTyCHblX TGHOB — OHM MGHflKDTCfl 
OHGHb MGA-TIGHHO M B3aMMOAGMCTByiOT CO 
MHOXGCTBOM APyrMX TGHOB, M HM3KOCTa- 
TyCHblX, KOTOpbIG MGHflKDTCfl 6blCTpO M 
Ma/10 C KGM B3aMMOAGMCTByK)T. BblCOKO- 
SKCnpGCCMBHblG TGHbl 3B0JlKDU,M0HMpyKDT 
MGA/ieHHO, TO GCTb reHbl, CBfl3aHHblG C 
npOM3BOACTBOM 6GJ1KOB, BGCbMa KOH- 
CGpBaTMBHbl, a CGTGBbIG pGry/IMpyKDLAMG 
CTpyKTypbl BOKpyr HMX SBOJIIOUMOHMpyiOT 
6blCTpO. 

Pa3pa6oTaHa HOBaa tgopm^ sbo/ikdumm 
6g^kob: OHa onpGAG/ifiGTca xmmmhgckmmm 

CBOMCTBaMM yK/iaAKM 6G/lKa B 60/lbLUGM 
MGpG, HGM GrO 6MO/10TMHGCKMMM qbyHK- 

U.MHMM. no/iynaGTCfl, HTO maBHblM qbaKTOp 
OT6opa — ycTOMHMBOCTb 6G/iKa, a hg Gro 



6MOJ10rMHGCKa« pO^b. H3 Cj)M3MHGCKMX 
npMHUMnOB yKJiaAKM 6GJlKa BblTGKaGT M 

yHMBGpca/ibHbiM 3aKOH pacnpGAe/ieHMfl 

CKOPOCTGM 3B0J1KDU.MM: TGHbl, OTBGHaKDIAMG 
3a 6G/10K, nOHTM HGM3MGHHbl, a 6blCTpO 
3B0^K)UM0HMpyK)T TG, HTO Ha 6gjikg Ma^o 
CKa3biBaiOTCfl. Bmo/iotmhgckmg QbyHKUMM 

6G-nKa B 3T0M KapTMHG T^y60KO BTOpMHHbl. 

Olum6km b pa6oTG BbicoKOCTaTycHbix 

TGHOB MOryT KOMnGHCMpOBaTbCfl 6blCTpO 
3BOJHOI_l,MOHMpyK)LJ4MMM pcry/lflTOpHblMM 

rGHaMM. Ohm o6pa3ytOT o6niMpHbiG ce- 

TGBblG CTpyKTypbl. BMOJIOrMHGCKMG CGTM 

noxoxM Ha Mhtgphgt: MHorocB?i3HbiG 
(«BaxHbiG») y3^bi OKpyxGHbi 06/iaKaMM 

Ma/10CB«3HblX y3-nOB. ripM 3T0M KaXAbIM 
TGH BHOCMT BKJiaA B pa3HblG 6MO/10rMHG- 
CKMG qbyHKUMM, TO GCTb BbinOJIHflGT HG 
GAUHCTBGHHyK) qbyHKUMK), TGM CaMbIM 

rGH — hg aBTOHOMHaa qbyHKUMOHa/ibHaa 
nacTb, a «acnGKT» rGHOMa — coBOKynHO- 

CTM BCGX QbyHKUMM. 

CGTb rGHOB-pGry/i^TopoB rpoM03AKa, 

B3aMMHblG COr/iaCOBaHMfl yCJIOXHSIKDT 
CGTb, C03AaBa« «6K)pOKpaTMHGCKyKD» Ha- 

rpy3Ky Ha qbyHKUMio. B cbh3m c stmm pa3- 
pa6oTaHa mnoTG3a «6K)poKpaTMHGCKoro 
noTO^Ka» KaK bgpxhgm rpaHMi_i,bi c/iox- 
hoctm. Bmaumo, 3Ta BGpxHHH rpaHMi_i,a 

B 3B0J1KDU.MM AOCTMTHyTa, HTO KOCBGHHO 
nOATBGpXAaGTCfl OTCyTCTBMGM pOCTa 
HMC/ia TGHOB y M/IGKOnMTaiOLU.HX. 

BCG 3TM yHMBGpca/IMM 3B0^KDU,MM — 
C/1GACTBMG TOTO, HTO 6MO/10rMHGCKa51 
CMCTGMa COCTOMT M3 MH0XGCTB3 yCTOM- 
HMBblX, C^a60 B3aMMOA6MCTByiOLAMX 
3/1GMGHT0B. llpM TaKOM nOAXOAG nOHflTMG 
OT6opa OKa3blBaGTCfl HGHyXHbIM PJ]9\ onM- 
CaHMfl CaMblX BaXHblX 3aKOHOMGpHOCTGM 
3B0J1KDU I MM . 06UJ.MG 3aK0H0MGpH0CTM 
SBO-niOUMM Ha MOJIGKy/lJipHOM ypOBHG 
OnMCblBaKDTCfl CTOXaCTMHGCKMMM npO- 
UGCCaMM; 3BOn\OU,\A9\ — npGXAG BCGTO 
CTOXaCTMHGCKaa CMCTGMa. 

BaXHbIM 3Tan (J)OpMMpOBaHMfl HOBblX 
3BOflK)l4MOHHblX B3r/lflAOB CB513aH C 
M3yHGHMGM MMpa npOKapMOT. (IpGXHSIfl 
6MOJ10rMfl rOBOpM/ia TO/lbKO O BblCLUMX 

opraHM3Max, ho c 1977 roAa, KorAa Kap^ 

BG3G CTa/1 MCC/lGAOBaTb C()MJ10rGHG3 MO- 

jiGKy/1 PHK, Hana^n Ha6MpaTb CM^y mhom 

B3mqA, KOTOpbIM BMA^T MMp npOKapMOT 
KaK BaXHGMLliyiO COCTaBJlflKDmyiO XMBO- 
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ro Ha nnaHGTG. 3B0Jnoi_L.i/m npoKapwoT 
cymecTBeHHO OTni/inaGTCfl ot Mon,ene\A, 
npeA-naraeMbix CT3. 
rioMMMO APyn/ix BaxHbix nepT, ym/iKajib- 

HyK) 3HaHMMOCTb B 3B0J1KDU,MM npOKapi/IOT 

i/imggt ropn30HTa/ibHbiM nepeHOC reHOB 

(l~nr) — B OTJll/IHl/IG OT BGpTHKa/lbHOrO, 

KorAa reHbi ncpGAaiOTCfl ot poamtgjih k 
noTOMKy, npM ropM30HTa/ibHOM nepeinoce 
rGHGTMHGCKMM MaTepna/iOM MoryT o6mg- 

HUBaTbCH HGpOACTBGHHbIG OpraHl/l3Mbl . 
mrAe/iaGTHGB03MO>KHOM MGTac[)Opy as- 
pGBa, 3BOJUOLLI/1H npOKapl/IOT — 3T0 CGTb, 
Jll/IHI/ll/l B HGM HG TO/lbKO paCXOAHTCfl, HO l/l 

c/ii/iBaiOTCfl. mr r/io6a/iGH, hagt h mgxay 

U.apCTBaMI/1, M Ha BCGX MHblX ypOBH^IX. POJlb 
GrO COCTOUT B BOCCTaHOBJIGHI/IH yTpaHGH- 

Horo pa3HOo6pa3M«. C/iynaMHbiM ApewcJ) 
Bbi6i/iBaGT BaxHbiG rGHbi H3 nonyjiflu,i/M, a 

BG3AGCyLAMM mr npMHOCMT TGHbl, CpGAH 
KOTOpblX GCTb M HG06xOAHMblG. 

Mwp npOKapMOT npi/]Hu,nni/ianbHO ot- 

TIMHaGTCa OT npuBbiHHoro MMpa 3yKapM0T! 
3T0 LLGJIOCTHOCTb, HaCTH KOTOpOM 3KTI/IBH0 
B3aMMOAGMCTByK)TC nOMOLAbKD mr BCG- 

jiGHHa^ rGHOB npOKapMOT noAAepxMBa- 

GTC51 CBH3H0CTblO, a OTAG/lbHbIG «BHAbl» 

xnByT 6/iaroAapa npwTOKy tghob M3 

«BCGJ1GHH0M». llpOKapi/IOTbl — 3T0 06lAMM 
M06mibHblM rGHOM, npOflBJ1flK3U-l,HMCfl BTGX 
MJ1I/I 1/IHblX 3Cj)GMGpHblX «OpraHH3MHKaX». 
SyKapMOTbl npOM30LU^M B pG3y/lbTaTG 

CMM6norGHG3a: OAHa «nporyiOH6HHaa» 

ApGBHGM apXGGM 6aKTGpMfl CTa/ia MM- 

toxohapmgm, APyraa — x/iopon/iacTOM. 

IIOATBGpXAaGTCa AclHHbIM CU,GHapMM TGM 

<t>yHAaMGHTajibHbiM c[)aKTOM, hto syKapM- 

OTbl 6G3 MMTOXOHAPUM HG 06Hapy>K6Hbl. 

PGKOHCTpyKu,iifl npGAKa syKapMOT npi/i- 
boaht k napaAOKca/ibHOMy BbiBOAy: bcg 

OCHOBHbIG CTpyKTypbl KJ1GTKM y HGTO y>KG 

6binn, oh no^Bi/i/ica BGCb i/i cpa3y, a hg 
no nacT^M. 
Sbojuoui/ih ayKapuoT 6bma cjigactbmgm 

npOTI/IBOpGHI/IM CMM6nOrGHG3a. OrpOMHOG 
K0/1MHGCTB0 rGHOB, KOTOpbIG pGnjlHU,Hpy- 
KDTCfl BO BHyTpGHHGM 6aKTGpl/ll/l , TGnGpb 

6oM6apAnpOBa/in tghom apxGw-xo3HHHa, 
BCTpai/iBa/iMCb b hgto 1/1 Hapyoja/iM Gro 

pa60Ty. TGHbl CI/IM6M0HTa 1/IAyT K H633- 
LU.MLAGHHOM AHK X03fll/IHa, a TGHbl X03flMHa 

hg MoryT npoMTM k flHK CMM6noHTa: OHa 

3aiAHU4GHa 6aKTGpMa/lbH0M (MMTOXOHApM- 

anbHOki) MGM6paH0M. B mtotg cmm6moht 

TGpflGT TGHbl H «paCTBOpflGTCfl» B X03HMH6. 
BaXHGMLUMM npl/l3HaK 3yKapH0T — CTGHKa 
flAPa B03HI/IK3GT B KaHGCTBG npMCnOCO- 

6/iGHi/ia k 3T0My npGCCMHry cmm6motm- 

HGCKOM AHK. 

TGHOIVI 3yKapM0T OTTMHaGTCfl TGM, HTO 
3HaHMMblG 3/lGMGHTbl B HGM nGpGMGULiaHbl 

co CTiynaMHbiM MycopoM — MHTpoHaMM, 
HGKOAMpyiOLunMM ynacTKaMH (nacTb sto- 
ro Mycopa — ot ap©bhi/ix cmm6mohtob). 

fl/lA l/l36aBJlGHMfl OT MHTpOHOB B03HI/IKaGT 

cnnaMCMHr — peMaKTiApoBamie TGKCTa 

AHK GLAG AO nOCTpOGHHfl 6G/lKa, BbipG- 
3aHMG 66CCMblCJlGHHblX KyCKOB KOAa. B 
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/laMapKOBCKMM pe>KMM 



PaMTOBCKMM pe>KMM 



AapBMHOBCKMM pe>KMM 



Pasrviep nony/iflunn x OT6op 



KaHGCTBG aAanTau.nn 3yKapnoTbi OTKa3a- 

JlMCb OT mr — M MM npMIU/lOCb H306pGCTM 
nO/IOBOM npOU,GCC An^yBGTlMHGHMfl pa3HO- 

o6pa3Mfi, nocKO/ibKy mr MrpacT 3Ty po/ib 

B MI/ipG npOKapi/IOT. BpGAHbIG MyTau.i/ii/1 

y6bK)T M3onnpOBaHHyio nonyjiflu,mo, gg 
cnacaGT mr, npMHOCflLun^ «npaBi/mbHbiG» 

TGHbl, — M/IM nOflOBOM npou,GCC. 

TaK B03Hl/IKaGT 06LAa« TGOpi/lfl 3B0J1K)- 

uy\v\ rGHOMa; 3to cnyHaMHbiM, Hcmpa/ib- 

HblM npOU,GCC. C pOCTOM CJ10>KHOCTl/l 
TGHOMa paCTGT 3HTponM51, TO GCTb TGHOMbl 

npoKapuoT 6o/iGG ynopfiAOHGHbi, a tgho- 
Mbi syKapnoT xaoTMHHGM. y npoKapi/ioT 
MHcfjopMaunfl ynaKOBaHa n/ioTHO, y syKa- 

PMOT — pblXTIO. 

Ann o6"bHCH6Hi/m stoto Boni/noiAGro 
(J)aKTa — npoKapi/iOTbi ycTpoGHbi 

«yMHGG» 1/1 «C0B6PLUGHH6G», HGXGJ1M 3y- 

Kapi/ioTbi, — npoAJioxGHa HGaAanTMBHaa 

TGOpMfl 3BO/HOU,MM. flGJIO CBOAHTCfl K 

pa3MGpy nonynqu,Mn: y npoKapi/iOT nony- 

J1fllJ,MM HyAOBMLAHO OrpOMHbl, n nOSTOMy 
y HUX OHGHb CM/1GH OHULAaiOLAMM OT6op, 

6bicTpo yAa/i^iOLAUM bcg otkjiohghmfi. 
nony/iflu,nn syKapMOT ivia/ibi, m scJx^gktmb- 

HOCTb OT6opa HGBG/lUKa — OHMLAaiOLAUM 
OT6op HG MOXGT OHMCTMTb MX rGHOM OT 
CBa/lKI/l , OCTaGTCfl MHOXGCTBO HGHyX- 
HblX, HGaAanTMBHblX AeTa/IGM, KOTOpbIG 
MHOrAa HaCTI/IHHO MCnOJ1b3yiOTCfl sbo/ikd- 

U.I/1GM. CnoxHOCTb paCTGT hg 6naroAapfl 
OT6opy, kotophm 6bi gg «noATfln/iBan v\ 
BbipaLAHBan», a BonpeKn. Mbi — pG3ynb- 

TaT HGnpMCnOC06nGHHOCTM, CflOXHOCTb 

— 3to 6one3Hb reHOMa, hg BbuiGHGHHaa 
C^MLUKOM cna6biM ot6opom. 
Oni/icaHMG 3Toro 3BO/nou,noHHoro npo- 

U,GCCa, KOTOpbM BOBCG HG MCHGpnblBa- 
GTCfl OT60POM, C/10XHOG l/l COCTaBHOG. 
MOXHO BblAGTIMTb TpM pGXI/lMa 3B0J1K)- 

u,i/ii/i: jiaMapKOBCKufi — b hgm qbaKTopbi 



PeofcuM aeoAioituu onpedejiRemcR daeAenueM cpedbi, 
pa3MepoM nonyARimu u unmeHcueHocmbH) omdopa 

cpGAbi B/iHfliOT Ha HanpaB/iGHi/iG MyTa- 

U.MM, flapBI/IHOBCKI/IM , TAG CJiyHaMHbIG 

MyTauvM OT6npaiOTCfl ct>aKTopaMn cpGAbi, 

M pa\ATOBCK\A\A , TAG GCTb TO^bKO CJiyHaM- 

HOCTb — c^ynaMHbiG MyTau.nn cnynaMHO 

<t>MKCMpyiOTCfl, OTHGrO M B03HMKaGT CJ10X- 

Haa opraHM3au,Mfl. B khmtg npMBOA^Tca 

OnMCaHMfl MGXaHM3MOB JiaMapKOBCKMX 

npou,GCCOB Ha m on g Kyn a p h o m ypoBHG. 

3TO npOU,GCCbl B CMCTGMG MMMyHMTGTa, a 
TaKXG GLAG HGCKO/lbKO MGX3HI/I3MOB 3nM- 
TGHGTHHGCKOrO HaCTIGAOBaHMfl, 3T0 mT 
l/l CTpGCC-MHAyUHpOBaHHblM MyTarGHG3. 
B LLGJ10M 3T0 «60KOBblG» MGXaHM3Mbl, nO- 

CKO/ibKy pa6oTaGT 3aiAHTa np^Moro nyTi/i 
ncpGAaHM MHcJ)opMau,ni/i (ot6op npOTMB 
AGCTa6miM3au,i/ii/i rGHOMa), ho bcg >kg GCTb 

M30LAPGHHOCTM, 06X0A«LAMG 3anpGT. 

flapBMHOB pg>kmm pa6oTaGT npM c^na- 

60M AaBTIGHMM CpGAbi, npM CI/l/lbHOM 
HaHMHaiOTCfl JiaMapKOBCKI/16 npou,Gccbi. 
OT AaB/lGHMfl CpGAbi (CTpGCCa) 3aBMCflT 

nacTOTa MyTMpoBaHMA n c()aKTopbi yicnaAKM 

6G^KOB, TO GCTb TOHHOCTb TpaHCTI^UMM 
MHC^OpMaUMM. npM 3T0M CaMa 3BOTHOU,Mfl 
3B0TIIOU,M0HMpyGT, M3MGH5RGTC51 , MO>KGT 
npGABMAGTb MCTOpi/lHGCKI/l TMni/IHHblG CM- 
TyaU.I/ll/1. B LLGJ10M n/IOCKOCTb «AaB/lGHl/IG 

cpGAbi» (opAMHaTa) 1/1 «pa3MGp nony^flu,MM 
x ot6op» (a6cu,ncca) noAenGHa Ha tpm 
o6nacTM — y ocm opA^HaT paMTOBCKMM 

pGXMM, y OCM a6cU,MCC AapBMHOBCKI/IM, 
a npM BblCOKMX 3H3HGH i/iax Ha o6gmx 
ocfix — pacuiMpflGTCfl b LLGHTpo rpac()MKa 
jiaMapKOBCKi/iM cgktop (pi/ic. 2). KorAa 

OT60P OHGHb CMJ1GH l/l BCG MyTaU.I/ll/1 HG6/ia- 
rOnpMHTHbl, COHGTaHMG Cf)GHOTMnMHGCKMX 

MyTau,MM moxgt cnacTi/i opraHM3M. TaK 
AOCTMraiOTCfl TpyAHOAOCTynHbiG tohkm Ha 

PGJlbG(()G yCTOMHHBOCTI/1. 
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OyHAaivieHTa/ibHbie OTKpbiTi/ifi b M3yHeHMM 

npOKapMOT AOnO/IHeHbl HOBbIM B3mflAOM 

Ha mmp BMpycoB. C 2000 roAa b Bnpyco- 
nornn pa3BopaHMBaeTca pgbojuou,mh, cbh- 

3aHHa« C OTKpblTMGM ri/iraHTCKi/ix BMpyCOB 

(MMMMBMpycoB), no pa3Mepy noAo6Hbix 
K/iGTKaiN/i, a Tao<e c noHi/iMam/iGM yAMBM- 
TGJlbHOM pacnpocTpaHGHHOCTi/i Bi/ipycoB. 

BnpyCbl — 3T0 XMBbIG «3T0MCTMH H bIG 
rGHbl», BOn/lOLAGHMG M6Ta<t>0pbl. CpGAH 
BMpyCHblX HaCTMU, oco6ghho MHOrO TaK 
Ha3blBaGMblX arGHTOB nGpGHOca tghob 
(Ani~), TO GCTb MMp BMpyCOB — 3T0 Ma- 

TGpi/ia/ibHbiM cy6cTpaT, KOTOpbm c/iyxnT 

OCHOBOM mr B 6MOC<t>6pG, OKa3blBaGTCfl, 

AOMMHMpyKDT Alir, sto caMbiG pacnpo- 

CTpaHGHHblG 6MO^OrHHGCKMG 06"bGKTbl. 

3to rGHGTUHGCKaa cpGAa, OKeaH renoe, 

KOTOpbM OKpyxaGT BCG XMBbIG 0praHM3- 
Mbl, npOHMKaGT B HMX M nGpGCTpaMBaGT. 
M3yHGHMG npOMCXOXAGHMfl BI/lpyCOB 

noKa3biBaGT, hto TaM HG/ib3a OTbiCKaTb 

MOHOC()miMK) — HG 6blJ10 HHKaKOTO o6Lu,Gro 

npGAKOBoro Bnpyca. Mnp aokjigtohhom 

XM3HM pMCyGTCfl KaK TMraHTCKafl CGTb 
B3aHMOAGMCTByKDLUMX HGpG3 mr rGHOB, 
H B 3T0M CGTH H6Jlb3fl BblHJlGHMTb CTBO/lbl. 
KOHKpGTHbIG COHGTaHMfl rGHOB — 3J1G- 
MGHTOB 3T0M CGTM — nOpOXAa/lM pa3HblG 

BMpycw, TyT xg pacnaAaBLUMGca, HTo6bi 
CTaTb ApyruMM. 

BMpyCbl HG npOMCXOA^T M3 KJ1GTOK, 
OHH npOMCXOA^T H3 AOKJIGTOHHOrO MMpa 
HG3aBHCMMblX pGn/lUKaTOpOB. «3tom- 

CTMHHbiG rGHbi» CHana/ia cyLu,GCTBOBa/in 
caivin no cg6g, a noTOM crra/ii/i nocTG- 

nGHHO 063aB0AMTbCfl «TG/iaMl/l» , XOTb 
M HG BCG — OCTa/lMCb GLU,© HaC/lGAHMKl/l 

Toro MMpa «HGOAGTbix b TG/ia» rGHOB, no- 

TOMKaMM KOTOpblX H HBJlflfOTCfl BMpyCbl. 
C nO^BJIGHMGM pGn/IMKai_l,Ml/l HaHMHaGTCfl 
TGHHblM napa3MTM3M, BCG pGn^HKaTOpbl 
AGJlflTCfl Ha (J)aKy/lbTaTI/IBHblX X03HGB m 

c|)aKyjibTaTi/iBHbix napa3HTOB. 3aTGM magt 

CnGU,MaJlM3ai4Mfl — OAHM CTaHOBSTTCfl 
K/lGTKaMM (06/lMraTHblMM X03flGBaMM), 

ApyruiG BMpycaMM (o6/inraTHbiMn napa3M- 
TaMM). Mhoti/ig oco6ghhoctm MonGKy/iap- 

HblX MaiUMH B KJIGTKaX RDBOpflT O AaBHGM 
TOHKG BOOpyXGHMM X03HGB m napa3MTOB: 
X03flGBa COBGpLUGHCTBOBa/lM 3aiHMTy OT 

BTOpxGHMfl, napa3HTbi — cpGACTBa npo- 

HMKHOBGHMfl. 

npM M3yHGHMM AP©BHGrO TGHOMa BM- 
pyCOB noflBjiHGTCfl 3aAana — pGKOHCTpy- 
upoBaTb noc/iGAHGro o6iA6ro npcAKa 

BCGTO XMBOrO. K npOMCXOXAGHMK) XM3HM 
OTblCKMBaGTCa nOAXOA «CBGpXy», HGpG3 
BblAe/ieHMG 06U4MX HGpT BCGX CyLU,GCTBy- 
KDLAMX OpraHM3MOB. BblHJIGHflGTCfl Ha- 

6op yHMBGpca/ibHO pacnpocTpaHGHHbix 

MO/lGKy/1 (PHK B pM60C0MaX, CMCTGMbl 
TpaHCJlflLLMM — CMHTG3a 6G/lKa Ha PHK, 

<t>GpM6HTbi). y 3Toro o6iAero npGAKa HG 

6bl/10 K/1GTOHHOM (|)OpMbl XM3HM, nOSTOMy 
MHOrUX HGPT OTC/lGAHTb HGJlb3fl. 

Ha TOM, AOK/1GTOHHOM CTaAHM MHOXG- 

ctbo PHK 6bmo o6bgahhgho mr b oco- 



6GHHblM MMp pGn/lMKaHTOB, 3T0 6bm MMp 

PHK. XM3Hb Hana/iacb KaK nGpBMHHbiM 

BMpyCHbIM mmp; TO, hto TorAa CyLAGCTBO- 

Bajio, Mbi 6bi Ha3Ba/iM BMpycaMM, TO/ibKO 

TOrAa HG 6bl/10 KJIGTOK, Ha KOTOpblX OHM 

MornM 6bi napa3MTMpoBaTb. npoMCxoAM/i 
ot6op aHcaM6/iGM s^gmghtob, hto conpo- 

BOXAa/lOCb COKpaLAGHMGM mr, — TO GCTb 
MMp «BCG06lHGrO CB060AHOrO 06MGHa» 

nocTGnGH ho nGpGCTpaMBa/ica B MMp 

XOTb HGM-TO OrpaHMHGHHbIM M H3CTMHH0 
HG MGHflK)LLI,MMCfl. B UGJIOM 3T0 6blJl MMp 
STOMCTMHHblX rGHOB, C OrpOMHbIMM nO- 
ny/l^UMaMM, OHGHb XGCTKMM OT6opOM M 
nOTOMy 6blCTpOM 3B0/1KDU,MGM. 

M3ynaTb npo6/iGMy npoMCxoxAGHM^ 
XM3HM HGB03MOXHO 6G3 GG OnpG- 
AG/IGHMR. fl/lfl OpMGHTMpOBKM BBOAHTCfl 

npocTaa (J)OpMy^a: n\o6ov\ pen/iMKarop 

HBJmeTCH 0OpMOfi>KIJ3HH. OTCKDAa BblBOA 
O KOBapMaHTHOM pGAyn/lMKai^MM, TO GCTb O 
CBH3M TGHOTMn — (f)GHOTMri, KOrAa r\09\BB9\- 
GTCfl npGACTaBJIGHMG 06 OLUM6Kax pGn/lM- 
Kai_l,MM, 06 3(()(t)GKTMBH0CTM pGn/lMKai_l,MM M 
0T60pG. 3Ta 06paTHafl CBH3b 33MKHyTa Ha 
yCTOMHMBOCTb pGn/lMKaHTOB M TOHMT MX K 
60^GG yCTOMHMBOMy COCTOflHMKD. 

npOMCXOXAGHMG XM3HM — BOnpOC, 
BblXOA^LUUM Ha ( npGA)6MO/10rMHGCKyKD 
XMMMKD M rGO(J)M3MKy. B HGXMBOM MMpG 
HaHMHaGT AG^CTBOBaTb TaK Ha3blBaGMblM 

UMK/i flapBMHa — 3MrGHa. (MaHc()pGA 3m- 

rGH — aBTOp TGOpMM rMnGpl_l,MKJ10B, 06"b- 
flCHflKDLU.GM CaMOBOCnpOM3BGAGHMG npGA" 
6MO/IOrMHGCKMX MO/lGKy/1 . ) YTBGpXAaGTCa , 
HTO CTpGMJIGHMG K yCTOMHMBOCTM 6yAGT 
THaTb CMCTGMy BblLUG no ypOBHKD CJIOX- 
HOCTM M 3Ct)$GKTMBH0CTM HaC/lGAOBaHMSR. 
Ybg/imhghmg TOHHOCTM pGn/lMKai_l,MM A©- 
naGT CMCTGMy 3c[)c1)Gktmbhgg, nOSTOMy GG 
noTOMKM MoryT no stom cnMpa/iM npOMTM 

GU4.G 060p0T. 

nopor 3MrGHa or\pep,enneT, 6yp,ej nv\ 

MATM CTa6MJlbHOG HaCJIGAOBaHMG MJ1M 
CMCTGMa BblMpGT, HTO 33BMCMT OT COOT- 

HOLUGHMq nacTOTbi olum6ok pGn/lMKaU,MM 

M MH(J)OpMaU,MOHHOM GMKOCTM CMCTGMbl . 

Ho HTo6bi Hana/ica stot u,mkji, cmctgm3 
yxG AO/i>KHa 06/iaAaTb 3 Han mtgji bHOM 

nOpOrOBOM C/lOXHOCTbKD. B >kmbom magt 
Cj)yHAaMGHTa/lbHblM npOU,GCC nOCTpOG- 
HMfl 6G/1KOB C nOMOLUbK) PHK, npM 3T0M 
A/151 CMHTG3a PHK Hy>KGH 6g/iok, M KaK 3Ty 

c/ioxHyjo (J)a6pMKy npGACTaBMTb bo3hm- 

KaiOLAGM no HaCTflM, HGnOHflTHO. HyXHO 
HyAO, M pGLUGHMG TyT HG MOXGT 6blTb 
TpMBMa/lbHblM. 

BbixoA n3 napaAOKca HaMAGH b mag© 

MMpa PHK: Cj^yHKUMM, KOTOpbIG n03AHGG 
B351J1M Ha CG6a 6G^KM, BbinOJlH5R/lM PHK, 
Xy>KG, HO npMGM/lGMO. TGM CaMbIM MOXHO 

o6oMTMCb 6g3 nyAa: napaAOKC B3aMMO- 
3aBMCMMblX PHK M 6G/iKa paspGLuaGTCfl. 

y TGOpMM MMpa PHK GCTb TpyAHOCTM, 

HanpMMGp, OHa n^oxo noATBGpxAaGTca 

3KCnGpMMGHTa/lbH0. TGM HG MGHGG yXG 

yAa-nocb no/iyHMTb npoAyKT, pa6oTaKD- 




KHMTM 



lamm bcgrd Ha nop^AOK xyxG, hgm to, hto 
no pacHGTaM HaAO a/i^ 3anycKa «u,MK/ia 

3MTGHa». 

CjiGAyfOLAaa npo6/iGMa — npoMCxoxAG- 

HMG TpaHCJlflLLMM! C HGTO 3T0 Ha PHKCTa/lM 

AG/iaTb 6g^km b cootbgtctbmm c bctpogh- 

HblM KOAOM? BMAMMO, 3T0 AG/ia/lOCb A^^ 
MHOM CfjyHKUMM. Ka>K6TCfl, 6G^KM B MMpG 
PHK6bmM (J)GpMGHTaMM-KaTa/lM3aTOpaMM 
M HG60/lbLUMG MX U,GnOHKM CpaLAMBa/lMCb 
npM COGAMHGHMM CKJIGGHHblX C HMMM PHK. 
npOLLGCC KaTa^M3a M3 MTHOBGHHOrO «CO- 
GAMHM/lC51-OTOLJJG/l» CTa/1 AO/lTOBpGMGH- 
HblM M npM06pG/l HOBbIG, CTpOMTG/lbHbIG 

cjDyHKu.MM ; cy6cTpaT CTa/i «BbiCTpaMBaTb 
CTGHKy» M3 KaTa/iM3aTOpa. 

0630p M OUGHKa TMnOTG3 nOKa3blBaiOT, 
HTO npM pGLUGHMM npo6/lGMbl XM3HM M 
CaMbiG JiyHUJMG HaLUM TMnOTG3bl BCG XG 
HGXOpOLUM. y HaC GCTb TO^bKO C^a6blG 
KOCBGHHbIG CBMAGTG/lbCTBa, npOHHblX 060- 
CHOBaHMM HG nO/iyHGHO, HGT BGpOSITHblX 
CUGHapMGB B03HMKHOBGHM51 XM3HM. HT06bl 
yKOpGHMTb TMnOTG3y O npOMCXOXAGHMM 
B HaiJJMX 3HaHM51X, aBTOp o6paiAa6TCfl K 
COBpGMGHHOM KOCMO/lOrMM. 

C/iadbiti aHTponHbifi npMHi_i,Mn macMT: 

BO BCGM MHOXGCTBG B03M0XHblX MMpOB 
Mbl Ha6/1 KDAaGM TOT, B KOTOpOM GCTb Mbl, 

nOTOMy hto npOM30iuno hgbgpohthog co- 

6blTMG HaiUGrO B03HMKHOBGHM51 (CM/lbHbIM 
aHTpOnHblM npMHU,Mn — yTBGpXAGHMG, HTO 

sto j\nn Hac m npOM30iu/io, TaKa^ KOHi_i,Gn- 

U,M^ OTHOCMTCfl KTG/lGOJIOrMM M HGHayHHa). 
C KOHUa 90-X TOAOB pa3BMBaK)TCa HOBbIG 
C|)M3MHGCKMG TGOpMM npOMCXOXAGHMfl 
BCG/1GHHOM, TaK Ha3blBaGMblG MH(txrmU,M- 
OHHblG TGOpMM, TGOpMM MHOXGCTBGHHblX 
MMpOB. rOBOpMTCfl, HTO B03HMK/10 6GC- 
HMCJ1GHHOG MHOXGCTBO CaMblX pa3HblX 
BCG/lGHHblX (My/lbTMBGpC), a C/ia6blM aH- 
TpOnHblM npMHLLMn BCGTAa MOXGT «nGpG- 
ABMHyTb» rOBOpHLAGTO B Ty B03MOXHyK) 
BCG/lGHHyK), TAG H36/1 KDAaGTCfl TO, HTO OH 
Ha6/lKDAaGT. 

BGpO^THOCTb OCyLAGCTB/IGHMfl B My/lbTM- 
BGpCG -nK)6orO CU,GHapMfl, HG 3anpGLA6HH0- 
TO 3aKOH3MM COXpaHGHMfl, paBHa GAHHMU.G. 
3T0 C006paXGHMG M BCTpaMBaGTCfl B TKaHb 
06"b51CHGHMM, HT06bl CKa3aTb, KaK B03HMKJia 

xM3Hb. A6MorGHHO, to GCTb cjiynaMHO, npo- 

M30LUGJ1 OT60P HaM60/lGG yCTOMHMBblX PHK, 

nopor 3MTGHa 6bm npGOAO/iGH, 3aBGpTG/i- 

Cfl U.MKJ1 flapBMHa — 3MTGHa c ot6opom 
TOHHblX 3C))Ct)GKTMBHblX pGn/lMKaHTOB. TyT 

xe npMCTpoM/iMCb caMOCo6paBiiiaflca 
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KHi/im 



c/iynaMHO cucTeivia TpaHC-nflu.un c no- 
/iMMepa3aMM m Apyrwe Heo6xoAMMbie 

6/lOKH, npOLU/ia 3BOJHOU,Mfl HaAe>KHOCTM 

reHeTunecKoro KOAa. MoAe/ib My/ibTi/iB- 
ce/ieHHOM m aHTpormoro npnHu,nna rapaH- 

TMpyGT AOCTMXGHMe J~lK)6orO B03MOXHOI~0 

ypOBHA cjioxhoctm. OAHaKO He c/ieAyeT 
yTpyxAaTb aHTponHbiM npnHu,nn 6e3 He- 
o6xoahmoctm, TeM 6o/iee — ona6bii?i. 3tot 
npuHu,Mn Mor6bi onynaMHO npou3BecTn m 
cpa3y roTOBoro ne/iOBeKa, ho BepoaTHee 
Bee xe cu,GHapMM c 6no/iornHecKOM sbo- 
/nou,neM, TeM donee hto, no cnacTbio, mn 
ee Hen/ioxo 3HaeM. 

Tenepb moxho AaTb onpeAe/ieHMe: 
3B0JHOU,Mfl XM3HM — 3T0 npeMMy- 

Lu,ecTBeHHO CTOxacTMnecKHM npou,ecc, 
ocHOBaHHbiM Ha HCTOpunecKOM cnynaM- 
hocti/i, orpaHMneHHbiM npexAe Bcero pa3- 

H006pa3HblMM yCJIOBMflMM noAAepxaHMH 
OCHOB 6MOJ10rHHeCKOM OpraH 1/1331-1, MM M 

MOAyJinpyeMbiM MexaHM3MOM aAanTau,MM. 

B03HMK/10 HOBOe COCTOflHMe 3BOJHOU.MOH- 

hom TeopMM b paMKax HsyKi/i nocTMOja,ep- 
Ha. Bo/ibLLJMHCTBO npMHu,MnoB npeALue- 
CTByKDunero 3Tana (CT3) He OTpnu,aeTCfl, 

HO OTpMU,aeTC91 l/IX l/ICKfltOHMTGJlbHOCTb — l/l 

o6paTHoe mm Toxe BepHO, to ecTb CT3 He 
OT6ponieHa, a cyunecTBeHHO Aono/iHeHa. 
Bee, CB5i3aHHoe c ot6opom, nepeMecTM- 
/iocb c maBHoro MecTa Ha no/ioxeHMe 
«MOAnc|)MKaTopa», Bee, CBH3aHHoe c 
aAanTauuieM, noTepa.no MCK/iiOHMTenbHyio 
po/ib, maBHoe MecTO b TeopMM 3aHfl.n1/1 

C/iyHaMHOCTb M yCTOMHMBOCTb. 

HayKa HB/meTCfl «nocTMOAepHOM» b 
tom CMbic/ie, hto HeT rjio6ajibHOM Bee 
o6"b5RCH^iOLiJ,eM TeopMM, roBopameM a/ib- 
TepHaTMBaM «Bce Bbi /ioxb», — Tenepb 
Bee paHee HeconeTaeMbie TeopMM Haw/iM 
cbom MecTa, KaK c|)parMeHTbi M03aMKM; y 

KaXAOM CBOfl 06-naCTb npMMeHMMOCTM. 

Koe-HTO b npexHeM 3bojhou,mohhom 
TeopMM BbiMep^o paAMKa/ibHO — ec/iM 
aAanTau,MOHM3M orpaHMneH, to rpaAya- 
jim3m OTBepmyT (nocKO/ibKy mr m APyrMe 
MexaHM3Mbi HenocTeneHHbi). OTBepmyTa 
MCK/iKDHMTe/ibHOCTb «ApeBecHoro» npeA- 
CTaB^eHMa 06 3BOJUOU.MM, pacTeT CMJia 
MeTac|)opbi ceTM, xoth m «ApeBecHbiM» 
acneKT coxpaHfleTca. 

HeoxMAaHHO OKa3a/iocb, hto AOBO/ibHO 
npocTbie MaTeMaTMnecKMe moabjim M3 
o6nacTM CTaTMCTMnecKOM <£m3mkm nno- 



AOTBOpHbl npM M3yneHMM 3B0/1KDU I MM. 06"b- 

^CHeHMe 3Toro yAMBMTejibHoro c6/iMxe- 

HMfl B TOM, HTO 3BOJUOU,MOHHafl reHOMMKa 
MMeeT AGJIO C aBTOHOMHbIM MHOXeCTBOM 
CJia6o B3aMMOAGMCTByiOLAMX 06teKT0B. 

Pa3yMeeTC«, TeopMM noBeAeHMH TaKMx 
o6"beKTOB cxoAna c TeopMeM MAea/ibHoro 
ra3a. HeM 60/ibiue aHcaM6/ib reHOB, TeM 
TOHHee npeACKa3aHMA 3bojikdu,mohhom 
reHOMMKM, a bot Ma/ibie aHcaM6/iM n/ioxo 
npeACKa3yeMbi. 

OTCKDAa Mbl npMXOAMM k BaxHeMweMy 
BOnpOCy O BOCnpOM3BOAMMOCTM 3B0- 

jikdumm. nojiynaeTCH, hto Mbi bpha JW 
CMOxeM ee BocnpoM3BecTM. Sbojuoumh 
noMAGT He TaK — noTOMy hto «TaK» OHa 
now/ia c/iynaMHO. HecjiynaMHbie nepTbi 

3B0/1KDU.MM 06"bflCHHK)TCfl 3nMCTa30M , 

to ecTb B3aMMOAeMCTBMeM MexAy «aB- 
TOHOMHbiMM» areHTaMM — HanpMMep, 
MexAy reHaMM. HacKO/ibKO CM/ibHbi stm 

B3aMMOAeMCTBMq, HaCTOJlbKO 3BOJHOU,MSR 

He c-nynaMHa. Cmjih stmx orpaHMneHMM Mbi 

He 3HaeM, MOXeT 6blTb, OHM TaK CMJlbHbl, 

hto npouecc sbojiioumm OKaxeTca AGTep- 
MMHMpoBaHHbiM (no YOAAMHrTOHy). 

Em,e OAHa /iMHMfl nonpaBOK k «o6biHHOM 
CT3» KacaeTca OTHOLueHMM reHOTMna m 

C()eHOTMna. ripMH^TO CHMTaTb, hto reHOTMn 

onpeAe/i^eT ReHOTMn, ho sto yTBepx- 
AeHMe Tpe6yeT mhotmx oroBopoK, oho 
npe3MepHO ynpoLu,eHO. CBA3b reHOMa c 
cf>eHOTMnoM npMHu,MnMa/ibHO HeAeTep- 
MMHMpoBaHa, m 3Ta «criMTHa5 : i Hac/ieA- 

CTBeHHOCTb» OrpaHMHMBaeT 3BO/HOU.MIO. 

no reHOTMny He yAaeTca OAH03HanHO 
cyAMTb o ct>eHOTMne, qbeHOTMnMnecKMe 
noc/ieACTBMfl reHOMa HeTpMBMa/ibHbi. 
CepAUeBMHa 4>eHOTMna — sto 3htm3h- 
TponMMHbie ycTpoMCTBa, yMeHbLuaiouuMe 
ypoBeHb olum6ok reHOTMna npM nepeAane 
MHQbopMauMM. 
V\ b pe3y/ibTaTe Ha BaxHeMLUMM Bonpoc 

O npMHMHaX B03HMKHOBeHMfl CJIOXHOCTM 

c/ieAyeT otbct Bbi3biBaK)Lue npocTOM: 

CJlOXHOCTb B03HMKaeT, nOTOMy HTO MOXeT 

B03HMKaTb, nocKO/ibKy sto He 3anpeuneHO 
cfjyHAaMeHTa/ibHbiMM 3aKOHaMM. C/iox- 
HOCTb He «cneu,Ma/ibHO B03HMK/ia», a «npo- 
nyLu,eHa», Haiuy BeTKy 3bo/hou,mm npocTO 
hm pa3y Bcepbe3 He npMXMMa/10 MOiAHbiM 
ot6opom, m Mbi «xMpyeM», noAAepxMBaa 

M36blTOHHyiO CJlOXHOCTb. 

BbipMCOBbiBaiOTca oco6eHHbie nepTbi 
nOCTCOBpeMeHHOM TeopMM 3B0JHOU.MM 

KaK nacTM HayKM nocTMOAepHa. 3to cjiox- 
Haa CMCTeMa Aono/iHMTe/ibHbix B3rji^AOB, 
onMpaiOLuaflCfl Ha MOAe^M, KOTopbie 3a- 

MMCTBOBaHbl M3 CTaTMCTMHeCKOM (J)M3MKM 

m nony/iflu,MOHHOM reHeTMKM, a TaKxe Ha 

peKOHCTpyKU,MM Cj)aKTMHeCKOrO 3BO/1IO- 

□.MOHHoro npOLunoro. fl/ia HayKM nocTMO- 
AepHa xapaKTepeH OTKa3 ot no3MTMBHoro 

C()OpMy^MpOBaHMa C06CTBeHHOM U,e/lbHOM 

Bceo6"beMrnoLu I eM TeopMM, comacMe Ha 
npMHu,MnMa/ibHO Heu,e^ocTHbiM KOHmo- 



MepaT B3r;iflAOB. HayKa He MOxeT yno- 

A06MTbC^ C|)MJ10CO(])aM M BCe OTpMU,aTb, B 

HayKe ecTb HappaTMBbi (napaAMTMbi), ho 
b 3BOJUOU.MOHHOM 6mo/iotmm Tenepb HeT 
eAMHOM TeopMM, o6"b^BnfliOLLi I eM a/ibTep- 
HaTMBbi Jioxbio, a MMeeTca nepenneTeHMe 
noAxoAOB pa3Horo ypOBHSR a6cTpaKu,MM. 

OnMcaHMe 3bo/hou,mm caMO m MeeT 
oneHb BbicoKyio c^noxHOCTb m conpOTMB- 
zifieTca Jiio6oMy o6o6LueHMio. IIojihom 

TeOpMM, nOA06HOM CTaTMCTMHeCKOM 
C()M3MKe, B 6MO/10TMM He MOXeT 6blTb. 

Bo3MoxHbi nacTHbie TeopMM A-n« pa3Hbix 
acneKTOB 3bo^kdu,mm, cB?i3aHHbie He- 

TpMBMa/lbHO. 3BO/HOU,MOHHaa GMOJIOrMfl 
OCTaeTCfl « MCTOpMHeCKOM HayKOM » , B 

kotopom MHoroe peniM^ onynaM. C/ieAy- 
eT npM3HaTb, hto mctopmh yHMKa^nbHa m 
ee Henb3SR no/iHOCTbio onMcaTb o6lammm 
33K0HaMM. A 3aAana HayKM — y3HaTb KaK 

MOXHO 60JlbLLie O KaXAOM yHMKa/lbHOM 
MCTOpMHeCKOM C06blTMM. 

CoBpeMeHHbie (m nponijibie) 3bojiiou,m- 
OHHbie o6"bqcHeHMA AB^flioTCfl ynpoLu,eH- 

HblMM «MM(J)aMM», HO BCe Xe S13blK 3TMX 

mmc()ob ^ynuje noAxoAMT Am (J)opMy^M- 
PObkm m npoBepKM TMnOTe3, CTMMy/IMpy- 

kdlamx Aa-nbHeMLuee Mcc/ieAOBaHMe, neM 
KaKoe-HM6yAb «o6"beKTMBMpoBaHHoe» 
onMcaHMe. V\ noTOMy He/ib3a OTKa3aTbca 

OT HMX. C/ieAyeT C03HaBaTb, HTO sbo/iio- 
□.MOHHbie 06"bflCHeHMfl, BCe 3TM OTBeTbl 

Ha «noneMy» — ceMaHTMnecKMe npMcno- 
co6/ieHMfl, ohm onyxaT i\nn ynpoLueHMq 
Hauiero Mbiiu/ieHMq 06 sbo^ioumm. 

KpoMe ypoBHa cf)aKTOB m npeACKa3aHMM 
qbaKTOB HaM Tpe6yiOTCfl A-n^ noHMMaHMA 
o6LAMeno/ioxeHMfl. Hostm o6iAMe TeopMM 
HeM36exHO MeTaqbopMHHbi, ynycKaiOT 
MHon/ie A^Ta/iM pea^bHOCTM, OAHaKO ohm 
jierne aji^ noHMMaHMA. f\nn opMeHTMpo- 

BaHMfl B MMpe HaM Ha AO MMeTb KapTMHy 

pea^nbHOCTM, m b HeM — noHMMaHMe mcto- 

PMM XM3HM. 

KaKOBa xe 3Ta caMaa o6Lua« cf)OHOBafl 
KapTMHa, Ha kotopom BbipMCOBbiBaeTca 
coBpeMeHHa^ TeopMM sbojiioumm xMBoro? 
3to TeopMM My/ibTMBepca, MHOxecTBa 

B03MOXHblX MMpOB, KOHUenUMfl 6eCKO- 

HenHoro KO/iMnecTBa noAo6Hbix Bce/ieH- 
Hbix (no A^eKcaHAPy BM/ieHKMHy). Mmp 
mhotmx mmpob, rAe eCTb peLUMTe/lbHO Bee, 
hto 4>yHAaMeHTa^bHO He 3anpeLAeHO, m 

B 3T0M MMpe BblCTpaMBaiOTCfl TeopMM O 
BepOflTHOCTM Toro, HTO Bee paBHO eCTb. 

3Ta TOHKa 3peHMfl CHMTaeTca qbyHAaMeH- 

Ta/lbHOM A-n^ MCCJieAOBaHMfl 3B0^KDU,MM, 
6a30BOM KapTMHOM MMpa, B KOTOpOM npO- 

mcxoamt Haiue no3HaHMe — m b kotopom 
HanMcaHa KHMra E.B. KyHMHa. 
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Yxac 
AaHHMKa 

KaHflMAQT 6no/iornHecKnx HayK 
K.r.Muxart/iOB 

I I OBaa KHMra Bbiui/ia b cepnn «Pa3- 

I I H006pa3Me XMBOTHblX», KOTOpyK) 

BbinycKaeT MOCKOBCKoe M3AaTe/ibCTB0 
«KMK» coBMecTHO c 3oo/iornHecKHM mhctm- 

TyTOM POCCMMCKOM aK3A,eMMM HayK (CaHKT- 

neTep6ypr). CpeAn APyrMx M3AaHMM b stom 
cepMM — khm™, nocBflLueHHbie npecHOBOA- 
hom rMApe, ropoACKOMy KOMapy, MaMOHTy, 
6panHOM XM3HM riTMu, (B.A.IlaeBCKMM, «l~lep- 
HaTbie MHoroxeHu,bi»), a TaKxe o6MTaTe/iHM 

MOpfl M nOABOAHbIM MCC/ieAOBaHMHM (B TOM 

HMC/ie C.KD.raraeB, «3anncKM BOAO/ia3Horo 

CTapLUMHbl»). 

ABTOpbl «K/ieiU I 6B0M» KHMTM — M3BeCTHbie 

cneu,ManMCTbi-aKapo/iorn, coTpyo,HMKM 3oo- 
norMHecKoro MHCTMiyra, cynpym AHApefi Hi/i- 
KonaeBMH A^eKceeB m E^eHa BceBO/iOAOBHa 
fly6nHMHa. (HanoMHMM, hto HayKa o K/ieLuax 
Ha3biBaeTCfl aKapo/iomeM. ApaxHO/iomq — 
HayKa o nponnx nayKOo6pa3Hbix: nayKax, 
CKopnMOHax, ceHOKOCuax mt.a.) 

K/ieLMM — 6ojibLuafl m oneHb pa3HOo6pa3- 
Haa rpynna K/iacca nayKOo6pa3Hbix M3 noATM- 
naxe/inuepoBbix, KOTopaa, no momm AaHHbiM, 
BK/ifonaeT CBbuue 40 000 bmaob (no MHeHi/ifo 
aBTopoB khmtm — 6o/iee 60 000 bmaob). Yne- 
Hbie ao cmx nop cnopaT, pa3MecTMTb jim mx 
MHoroHnc/ieHHbie ceiviePicTBa b tpm, neTbipe 
m/im ceMb OTAe/ibHbix otp^aob. K/ieiAn, KaK 1/1 
npoHi/ie nayKOo6pa3Hbie, — oneHb Aa/ibHMe 
poACTBeHHMKM HaceKOMbix: y hmx neTbipe (a 
He tpm) napbi Hon HeT neTKO BbiAe/ieHHOM 
ronoBbi, xeBaTe/ibHbix He/iiocTeM, c/ioxHbix 
ma3, hmkto M3 hmx He yMeeT jieTaTb. I/I Hace- 
KOMbie, m nayKOo6pa3Hbie othochtch k TMny 
H/ieHMCTOHorMxxMBOTHbix, ho Ha3Barb K/ieiAa 
m/im nayKa «HaceKOMbiM» — rpy6aa OLUM6Ka. 

riMTaiOTCfl K/ieiAM no-pa3HOMy. EcTbcpeAM 
hmx m xmiahmkm, m canpo<t>arM (noA"beAa- 
Te/iM o6"beAKOB), m napa3MTbi pacTeHMM m 

XMBOTHblX, B TOM HMC/ie CaMbie HaCT0flLU,Me 

KpoBOCOCbi. flaHHaa KHMra nocBameHa 
AByM BMAaM KpynHbix KnemeM M3 ceMefi- 
CTBa MKCOAOBbix — ziecHOMy Ixodes ricinus 
m TaexHOMy Ixodes persulcatus, a TaKxe 
6o/ie3HAM, B036yAMTeneM KOTopbix ohm 
nepeHOCAT. 3tm K/ietAM-KpoBococbi lumpoko 
pacnpocTpaHeHbi b jiecHOM 30He EBponbi m 
Poccmm, ot caMbix 3anaAHbix perMOHOB ao 
fla/ibHero BocTOKa. KoHenHO, xoTe/iocb 6bi 

y3HaTb HTO-TO M npO APyrMX MKCOAOBblX K/ie- 

meM, HanpMMep npoxMTe/ieM/iecocTenHOM m 
CTenHOM 30H M3 poAa Dermacentor (ropa3AO 
6onee CMMnaTMHHbix no BMAy, neM MKCOAecbi, 
c KpacMBbiMM n^THbiiuKaMM HacnMHKe), Toxe 

KpOBOCOCOB M «nepeHOCHMKOB». Ho, yBbl, B 
KHM re 06 3T0M HM C/lOBa. Ha TO eCTb «XM3Hb 
>KMBOTHblX», pyKOBOACTBa nO MeAMUMHCKOM 




A.H.AneKceeB, E.B.Ay^MHMHa. 
OnacHbie v\ oneHb 
onacHbie coceAM: 
«3Hu,e(t)a/iMTHbie» K/iemM. 
MocKBa — CaHKT-neTep6ypr. 
ToBapMLAecTBO HayHHbix 

M3A3HMM KMK, 2014 



300/iorMM m (J)yHAaMeHTajibHbie TOMa b ce- 
Pmm «OayHa Poccmm m npM/iexaiAMx CTpaH» 
(paHee — «OayHa CCCP»). 
KHMra pa3AeneHa Ha maBbi, nocBflineHHbie 

MCTOPMM OTKpblTMfl AByX BMAOB KJieiAOM, MX 

BHeuiHeMy 06/iMKy, xM3HeHHOMy u,MK/iy m 
o6pa3y >km3hm, BparaM m napa3MTaM, 6o- 
ne3HaM, KOTopwe ohm nepeAaiOT, cnoco6aM 

MHAMBMAya/lbHOM 3aLU,MTbl OT KJieiAOM M 

caMOM rnaBHOM npo6/ieMe — KaK yAa/iMTb 
npMCOcaBiuerocfl K/iema (cm. Bpe3Ky). TeKCT 
opMeHTMpoBaH CKopee Ha o6biBaTe/ifl c mm- 

HMMa/lbHOM HayHHOM nOArOTOBKOM, neM Ha 

cneu,ManMCTa-300Jiora. OAHaKO HMKaKoro 3a- 
MrpbiBaHMq c HMTaTe/ieM He npoMexoAMT, KHM- 
ra HanMcaHa Ha xopoweM HayHHOM ypoBHe. 

KpaTKoe onMcaHMe BHeujHero BMAa ro- 
noAHbix, eiue He HanMTaBLLMxca K/iemeM 
AOnOJIHeHO U,BeTHblMM c()OTorpa(t)MqMM Ha 
BK/ieMKe. M uiecTMHorMe timhmhkm, m BOCb- 

MMHOTMe HMMCj)bl, M C3MKM, M CaMU,bl MKCO- 
AOBblX K/ieiAeM nbiOT KpoBb Ten/iOKpoBHbix 
xMBOTHbix, b nepByio onepeAb MneKonMTa- 

KDIAMX M nTMI4. OCHOBHbie KpOBOCOCbl, KaK M 
y KOMapOB, — C3MKM; B OTTIMHMe OT KOMapOB, 

caMUbi K/iemeM MHorAa Toxe cocyT KpoBb, 
xoTq npeAnoHMTaiOT u,e/ie6Hoe ro/iOAaHMe 
m/im cok pacTeHMM. HaeBLuaflCfi caMKa CTa- 
hobmtc^ noHTM niapoo6pa3HOM — o6"beM ee 
Te/ibua MOxeTyBe^MHMTbCfl b 30 pa3! 

K/ieiAM - m KCOAOCbi 6o/ibLuyio nacTb xm3hm 
npoBOA^T b jiecHOM noACTM/iKe. Ohm MinyT 
cbomx xo3aeB-npoKopMMTe-neM no 3anaxy, 
OLMymafl ero Ha orpoMHOM paccTO^HMM — ao 
15 MeTpoB. ((/]/! m Ha Te/ia caMKM MKCOAOca He 
npeBbiiuaeT4 mm! ) flpyrae opMeHTMpbi — co- 
TpaceHMe noHBbi ot LuaroB 6yAyiAoro xo3^m- 
Ha m BbiAenaeMoe mm Tenno. ICnemn noA>KM- 

AaKDT JieCHblX 3BepeM OKO/IO MX nOCTOflHHblX 

Tpon, cma« Ha KycTax m/im TpaBMHKax Ha Bbi- 
coTe ao 1 —1 ,5 MeTpoB, jim6o noAno/i3aiOT k 

6eCneHHblM A^HHMKaM, paCnO/lOXMBLUMMCfl 

Ha nMKHMK... HaM6o/iee aKTMBHbi m onacHbi 

3TM napa3MTbl BeCHOM — paHHMM JieTOM M c 

aBrycTa no Hoa6pb. B CM/ibHbiM AOXAb m/im b 
cepeAMHe co/iHeHHoro ah« MKCOAecbi cma^t 
b yKpbiTMqx m, KaK npaBMno, He oxot^tc^. 



KHMTM 



MaKCMMyM mx aKTMBHOCTM TaKOB xe, KaK y 
am kmx necHbix xMBOTHbix, — yTpo m Benep. 
MHTepecHO, hto Kne\i\v\, 3apaxeHHbie BMpy- 
com 3Hi_i,ect)ajiMTa, b cpeAHeM ABMraiOTca b 
noriTopa pa3a 6bicTpee, neM mx He3apaxeH- 
Hbie copoamhm. 

«HanMHaa nMTaTbca, KneiABbiAe/iaeTB paH- 
Ky cniOHy, npeAOTBpaLAaKDLAyK) CBepTbiBaHMe 
kpobm. GneAyiomafl nopu,Mq cniOHbi, 3aTBep- 
AeBaa, 3aKpenrmeT K/iema Ha Koxe, u,eMeH- 
TMpya Kpaa paHKM». MoMeHTnpMcacbiBaHMa 
Ann nenoBeKa He3aMeTeH, b OT/iMHMe OTyKyca 
KOMapa. rioneMy? OKa3biBaeTCfl, K/ieiA npM- 
cacbiBaeTca b Tex MecTax koxhoto noKpoBa, 

TAe HyBCTBMTe/lbHOCTb KOXM MMHMMa/lbHa. 
3TM MeCTa OTJIMHaiOTCFI BblCOKMM 3/ieKTpM- 
HeCKMM nOTeHUMaJlOM, KOTOpbIM KneiAMOxeT, 
no MHeHMK) aBTOpOB, M3Mep«Tb npM nOMOLAM 

cbomx nanbn — btopom napbi KOHenHOCTeM, 
pacnonoxeHHbix nocne xenMuep m nepeA 
BoceMbio xoAMnbHbiMM HoraMM. A KaK xe Ha 

AM KMX XMBOTHblX, TOXe 3/ieKTpMHeCTBO 3a- 

MepaiOT? OTBeTa Ha stot Bonpoc b khm re HeT, 

HO, nO-BMAMMOMy, Ha XMBOTHblX K/ieiAH Bbl- 

HyxAeHbi MCKaTbynacTKM koxm, He noKpbiTbie 
rycTbiM MexoM m/im nepb^MM (MopAa m yoiM y 
3BepeM, OKO/ior/ia3Ha^ 06/iacTb y nTMu,), m Te 

MeCTa, C KOTOpblX XMBOTHOe He MOXeT CHM- 

CTMTb napa3MTa. MMeHHO noaTOMy Ha exax, 
KOTopbie He Moryr npoHMCTMTb npocTpaHCTBO 
MexAy MmaMM, o6MTaeT CTO/ibKO K/ieiAeM. 
BHMMaHMe, a^hhmk! BoMiiibca Knema — He 

npMHOCM AOMOM M/IM Ha yHaCTOK eXMKOB! 

C/iKDHa K/ieLua coAepxMT o6e36o/iMBa- 
toiAMe BemecTBa, noaTOMy yKyca moxho 

He 33MeTMTb. CaMKa MOXeT COCaTb KpOBb 

b TeneHMe HecKO/ibKMx cyTOK. HaeBLUMMca 
napa3MT OTBa/i m BaeTCfl m naAaeT Ha 3eM^io. 
CaMKa nepeBapMBaeT KpoBb, ^Mua b ee Te/ie 
co3peBaK)T. noc/ie OTK/iaAKM amu, OHa norM- 
6aeT. (CaMu,bi TOxe XMByT HeAO/iro.) 0ah3 
caMKa cnoco6Ha OT/ioxMTb ot oahom ao Tpex 
Tbic^H ^mu,; xopoiuo, HTO 6o/lbLLiafl HaCTb MX B 
npMpOAe nom6aeT. U,mk/i pa3BMTM^ K/iema ot 
HMLja AO B3pOC/IOM oco6m A^inTca 3 — 5 zieT. 

AnoneMy, co6cTBeHHO, K/iemM-MKCOAecbi 
TaK onacHbi? B XX BeKe BbmcHM/iocb, hto ohm 
nepeHocsrr B036yAMTe/ieM onacHeMLuero 
BMpycHoro 3a6o-neBaHMA — K/iemeBoro 
3Hu,ec()a/iMTa. 3Ta MHcJ)eKi_i,M« nopaxaeT ce- 
poe BemecTBO ro/iOBHoro M03ra, o6o^ohkm 
ro/iOBHoro m cnMHHoro M03ra. 3Hu,eqba/iMT 

npMBOAMT K OC/IOXHeHM^M Ha BCK) XM3Hb, 

nacTO m k CMepTe/ibHOMy MexoAy- Oh pac- 
npocTpaHeH ot HeKOTOpbix o6^acTeM Eb- 
poneMCKOM Poccmm ao Cm6mpm m fla/ibHero 
BocTOKa. MecTHoe Hace^eHMe, no/iynaa 
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He6o/ibiuMe nopu.nn B036yAHTerm c paHHero 
AeTCTBa, MMMyHM3npyeTCfl. Han6o/iee hpko 
3Hu,ec|)a^MTHaa npo6/ieivia BCTana b 1930-e 
roAbi, KorAa MonoAaa coBeTCKaa B/iacTb 
Hana/ia aicmBHoe ocBoeHMe npnpoAHbix 60- 
raTCTB Cn6npn m flajibHero BocTOKa. Bone/iM 
m yMi/ipa/in npne3xne reo/iorn, Tonorpa<t>bi, 
KpacHoapMeMu,bi. no yKa3aHMK) HapKOMa 
o6opoHbi K.E.BopoujmiOBaB 1937roAy6bi/ia 
opraHM30BaHa cneuMa/ibHafl 3KcneAMu.ua 
HapKOMaTa 3ApaB00xpaHeHMH, b kotopom 
npMHq^M ynacTMe BeAyiAHe napa3MTO/iorn 

M MeAHKM-3nMAeMM0^0rM. AKTMBHbie MC- 

c/ieAOBaHMfl npoAO/ixa/iMCb b TeneHMe 
Bcex npeABoeHHbix nei, v\ yAa/iocb 6bicipo 
BbmBMTb Bi/ipycHyK) npnpoAy B036yAMTejifl 
3Hu,ec()a^MTa. CeroAHfl ot stom 6o/ie3HM 
Ae/iaiOT npMBMBKy, KOTopaa o6fl3aTe/ibHa, 
ec/ii/i xMTe/ib MocKBbi minCaHKT-neTep6ypra 
eAeT, HanpMMep, b Cn6npb mjim Ha lorflanb- 
Hero BocTOKa. 

flpyraa HenpMflTHafl 6o/ie3Hb, o kotopom 
3aroBopn/in b noc/ieAHne 20—30 JieT, — 
6oppe/iM03, MJiM 6one3Hb JlafiMa. 3to 6aK- 
Tepna-nbHoe 3a6oneBaHMe TaKxe nepeHocm- 
MKCOAOBbie K/ieLMM. Oho nopaxaeT caMbie 
pa3Hbie opraHbi (cycTaBbi, noBepxHOCTb 
MbiLuu, m Aaxe cepAua) i/i npoflBrmeTCH He 
cpa3y, hto 3aipyAHfleT paHHioio Anamo- 
CTMKy. EAHHCTBeHHbiM BepHbiM noKa3are/ib 
Ha/iMHMfli 3a6o^eBaHMA — aHanM3 kpobm Ha 
npMcyTCTBMe stmx 6aKTepnM. B HacToaiMee 
BpeMfl M3BecTHO yxe neTbipe naToreHHbix 
A/i«He^OBeKaBMAa6oppe/iMM.KcoxcLneHMK), 
HaAexHoro jieneHi/m 6oppe/ino3a ao cmx nop 
He pa3pa6oTaHO. 

MTaK, OT MKCOAOBblX K/ieLMeM Ha ao 3a- 
LAMLAaTbCfl. fl/lfl pa60THMKOB 3KCneAHU,MM B 

TaexHOM 30He Poccmm yxe AaBHO co3AaHbi 
«3Huect>a/iMTHbie» KocrioMbi. PyKaBa v\ wTa- 

HMHbl Heo6xOAHMO 3aWMBaTb pe3MHKaMH 
MJ1M CneUMa/lbHblMH 3aBH3KaMM, HT06bl 

nperpaAHTb K/ieLu,aM nyTb KTe/iy nenoBeKa. 
LLlTaHbi c/ieAyeT 3anpaB/im~b b hockm; a eu\e 
nyHLiie — HaAeBaTb pe3MHOBbie canom, no 
maAKOM noBepxHOCTM KOTopbix Knew, co- 
CKa/ib3biBaeT. To/iOBy ziyHLue Bcero npi/iKpbiTb 
n/iOTHO npmieraKDLAHM KaniOLUOHOM. B 6onee 
cjioxho ycTpoeHHbix npOTMBOKnemeBbix 
KOCTKDMax ecTb eme BHyTpeHHaa pbixjiaa 
py6aujKa, KOTOpaa m 3amMLu,aeTOTyKycoB, h 
BnMTbiBaeT/iMLUHKDK) B/iaryTena. TKaHbTaKnx 

KOCTKDMOB AO/l>KHa 6blTb IN/ie/lKOflHeMCTOM, 

HTo6bi nepe3 Hee He npoHMKarm Me/iKne 

HMM(})bl M J1MHMHKM KT\e\l\Q\A. 

flpyroM BaxHbiM npneivi 3aLu,MTbi — caMO- 

M B3aMMOOCMOTp nOC/ie B03BpaLU,eHI/m M3 

jieca. 3to HaAO AenaTb BcerAa, He BaxHO, 
npMMeHfl/iM Bbi npoTi/iBOKJiemeBbie cpeACTBa 
M/iM HeT. XuiMMHecKMe npenapaTbi npoTMB 
Kneuxeti pa3pa6oTaHbi, ho ohm AOBO/ibHO 

^AOBMTbl, M HaHOCMTb MX Ha KOXy HM B KOeM 

c/iynae He/ib3a — TO/ibKO Ha OAOXAy. 

QiaBHblM pe3ynbTBT npOHTeHMfl KHMrM — mc- 
nyTBHHbieAaHHMKM M/IK)6MTe/lM nMKHMKOB. Ec/im 

ot iaieLu,eBoro 3Hu,e(J)ajiMTa moxho y6epeHbca 

CBOeBpeMeHHbIMM npMBMBKaMM, TO 3aLU,MTbl 

ot 6oppe^M03a npaKTMnecKM He cyLuecTByeT. 
Ho Bce-TaKM AanHMKOB moxho yTemMTb: He 



Ka>KAbiM KJieuj, 3apa>KeH. K TOMy xe B036yAM- 
Te/ib-6oppe/iMFi nepeAaeTca b KpoBbne/iOBeKa 
TO/ibKO nepe3 BoceMb nacoB noc/ie Hanana 
KpoBococaHMH, TaK hto ot 3apaxeHMfl MoryT 
cnacTM CBoeBpeivieHHbie ocMOTpbi. 

K coxaneHMfo, b KHMre BCTpenanDTca ao- 
caAHbie oujm6km. TaK, c/iobo «xenMu,epbi» 
(nepBaa napa KOHenHOCTeM xe/iMu,epoBbix, 
noxoxaa Ha K/ieujHM), no MHeHMio aBTopoB, 
npoMCxoAUT ot ziaTMHCKoro schisis (pacme- 
nneHMe) ; Ha caMOM Aene b ApeBHerpenecKOM 
?i3biKe ecTb c^obo chela — KnewHfl, KoroTb. 
ApaxHO^or— 3to MCC^eAOBaTenb He nayKOB, 



a nayKOo6pa3Hbix. Arachniden no-HeivieuKM 
He «KneiAn >> , a on^Tb xe nayKoo6pa3Hbie. 
He c/iMiiiKOM yAanHO BbipaxeHMe «TpexHoraa 

TIMHMHKa»npMMeHMTe/lbHOK^MHMHKeCTpeMfl 

napaMM Hon 
noABOxy MTor: KHMra none3Ha m MHTepec- 

Ha. KpaTKO, npOCTblM ^3blKOM M3/ioxeHa ao- 
BO/lbHO CTIOXHa^ MHC^OpMaUM^, MJl/IKDCTpa- 

TMBHbiM MaTepMa/i TinaTe/ibHO noAo6paH. 
PeKOMeHAyK) f\nn npoHTeHM^ nio6MTe-nflM 
npMpoAbi, npenoAaBaTermM m 3aMHTepe- 
coBaHHbiM yneHMKaM lukoji, Kon^eAxeM m 

rMMH33MM. 



KaK yAa/iMTb npucocasiijerocfl loieiua? 

0rpblB0KM3 KHMrM A. H.AflGKCeeBd l/l E.B.f[)/6lAHIAHOiA 

B 20— 30-x roAax npoLunoro CTO/ieTMq KneLMa npocTO Bbipe3a/iM BMecTe c ynacTKOM koxm 
Ha my6MHy ao 1 cm. OaKTMnecKM Bbipe3aTiM ynacTOK co c/ijohom, KOTopyK) Knew, BbiAe/ifl/i b 
paHKy, HTo6bi M36exaTb nonaAaHMa B036yAHTe/ia MHcJ)eKu,MM b opraHM3M. 3aTeM sto MecTO 
npMXMranM. Tenepb noAo6Hbie BapBapcKMe, xot^ m AOCTaTOHHO 3cJ)c£>eKTMBHbie MeTOAbi He 
npMMeH^iOT. 

Ec/im Bbi noMMa/iM Ha ce6e ABMraiOLueroca KJiew,a, cnenyei ero yHMHTOXMTb: cxenb 
cnMHKOM, pa3AaBMTb Ha KaMHe m t. a. Hm b KoeM c/iynae He AaBMTb pyKaMM, t. k. Ha Koxe pyK 

MOryT 6blTb MMKpOTpeLU,MHbl. 

Ecjim k BaM npMCOcancfl icneiA, He CTapaMTecb BbiAepHyTb ero KaK moxho 6biCTpee. Topa3- 
AO npaBM^bHee He Toponacb BbiTaiAMTb ero, Mcno/ib3yfl KaKoe-HM6yAb npMcnoco6neHMe: 
nMHu,eT, munHMKM, neT/iM (ohm npoAaKDTCFi b anTeKax). Ecjim y Bac HeT HMnero noAo6Horo, to 
CAenaMTe M3 hmtkm He6o/ibLuyK) neT/iK), 3aTqHMTe ee y ocHOBaHMH xo6oTKa Knema, y koxm. 
npoHHO 3aT^HyB neT/iK) (ho He nepepe3aB m He pa3opBaB xo6otok), MennenHO noKanMBaa 
M3 CTopoHbi b CTopoHy, nocTapaMTecb BbiTaLAMTb K/ieuna. Hm b KoeM cnynae He T^HMTe BBepx, 
pMCKyeTe OTopBaTb xo6otok. KaK nMiueT A.H.LUanoBaji (1961), TaKOM MeTOA M3B/ieHeHMfl 
KJiemeM hmtkom 6bin npeA/ioxeH b 1938 roAy ynacTHMKOM AanbHeBOCTOHHOM 3KcneAnu,nM 
n.M.MapMKOBCKMM, TorAa «MecTHbiM pa6oTHMKOM», 3aTeM npoc()eccopoM-3HTOMO/ioroM 
ToMCKoro yHMBepcMTeTa. 

noBTopqeivi: nocneiuHoe yAaneHMe Knema HeyMecTHo! npM stom nauj,e Bcero BbiAaB/iM- 
BaKDT ero coAepxMMoe. B TaKOM cnynae BMpyc (ec/iM oh ecTb) Bee paBHO nonaAeT b paHKy 
Ha Koxe, noBpexAeHHOM K/ieiAOM. 

Ec/im Bbi BbiTaiAM/iM KneLua m He pa3AaBM/iM ero, ho b Koxe ocTancq xo6otok (bmah3 nepHaq 
TOHKa Ha MecTe npMcacbiBaHMq), yAanMTe ero MrnoM m/im 6ynaBKOM, o6pa6oTaHHOM ao3mh- 
c^MUMpyKDiAUM cpeACTBOM. noc/ie yAaneHMq xo6oTKa sto MecTO oneAyeT CMa3aTb moaom. 

HapoAHaa MeAnu^Ha coBeTyeT nj]9\ yAaneHM^ Knema CMa3aTb ero MacrmHMCTOM xma- 

KOCTbKD (KepOCMHOM M/IM paCTMTe/lbHbIM MaC/lOM). 3TOT CnOC06 3C)xl)eKTMBeH, ho KpaMHe 

BpeAeH! KneLA AeMCTBMTe/ibHO nonbrraeTca caM noKMHyrb MecTO npMcacbiBaHM^, oah3ko 
npM 3T0M oh 6yAeT BbiAen^Tb Bee 6o^bLue cniOHbi, a c/ieAOBarejibHO, Bee 60/ibLue B036y- 
AMTe/ieM, ec/iM Kneuj,3apaxeH. 

Hm b KoeM cnynae He cneAyeT BbiTacKMBaTb KneLMa 3y6aMM. 3to BepHbiM nyTb BBecTM B03- 
6yAHTena (npexAe Bcero BMpyc) b c/iM3MCTyK) pTa. Oahh nana, yBMAeB KneLMa Ha ronoBe 
cbiHa, b yxace BbiKycM/i ero. CbiH ocTa/ica 3AopoBbiM, a OTeu. nonyHM/i ABa B036yAMTena 
OAHOBpeivieHHO, 3a6oneB m 3Hu,ect>ajiMT0M, m 6oppe/iM030M. 

BbiTaLMMB KneLMa, HaAO m^m yHMHTOXMTb ero, ho He AaBMTb na/ibuaMM, KaK Mbi HanMca/iM 
BbiLue, mjim, ec/iM KneLM AOBO/ibHO AO^ro nMTanca, coxpaHMTb nj\n MCcneAOBaHMfi b He- 
6onbLiiOM eMKOCTM (bo cjD/iaKOHe, 6yTbiriKe m^m Aaxe b cnMnenHOM Kopo6Ke), nonoxMB TyAa 
HecKO/ibKO TpaBMHOK, HTo6bi K/ieiM He Bbicox. B jik)6om c^ynae nocne M3B^eneHMq KneLMa 
10— 14 AHeM oneAyeT Ha6^K)AaTb3a cbomm cocTO^HMeM, b nacTHOCTM 3aTeMnepaTypoM Te/ia. 

B HacTO^LMee Bpeivm no BecHe noflBnaeTCfl MHct)opMau.Mfl otom, Kyqa o6paLMaTbca c npM- 
cocaBLUMMMcq KneLMaMM. 3to HyxHO Ae^aTb, HTo6bi npM Heo6xoAHMOCTM CBoeBpeivieHHO 
HanaTb/ieneHMe. JleHeHMe30ct)eKTMBHOTOTibKOBTOMCTiyHae,ec^MHaHaTOBTeHeHMeHeTbipex 
cyTOK c MOMeHTa npMcacbiBaHMA KneLMa. 

Mbi pe ko m e h Aye m /iK)6MTenflM neca, oco6eHHO b nepMOA aKTMBHOCTM KnemeM, MMeTb c 
co6om cneu,Ma/ibHyK) «npoTMBOKneiMOByK) anTenKy»: 1 ) ct>/iaKOHHMK c 5%-HbiM moaom, ko- 
TopbiM cneAyeT o6pa6oTaTb paHKy noc/ie yAaneHM?i KneiMa (MOAySMBaeT BMpyc! ); 2) tk>6mk 

C 3HTM6mOTMKOM , HanpMMep TeTpaU,MKJ1MHOM MJIM JieBOMMU,eTMHOM M 3) 6aKTepMLL.MAHblM 

nnacTbipb. (KoHenHO, xopomo 6bi MMeTb TaKxe hto-to nj\n BbiTacKMBaHMq KneLMa: nMHu,eT, 
cneuManbHbie LMMnnMKM m neT/iio/iM6o npocTO npoHHyio HMTKy.) HaHeca Kan/iio aHTM6MOTMKa 
Ha nnacTbipb, 3aKneMTb mm paHKy, npeABapMTe/ibHO o6pa6oTaHHyio moaom. Ahtm6motmk 
y6MBaeT6aKTepMM, BnacTHOCTM B036yAHTe/iq KjieLMeBoro6oppe/iM03a. HaicneMKy ocTaBMTb 
Ha 2—3 cyTOK. 
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CETb M ATA3 M HOB 



EereHMM KyHi/m 

JlorMKa cnyHaa: 
O npi/ipoAe i/i npoMCxoxAeHMM 
6no/iornHecKOM sbo/iioumm 
UeHTpno/iMrpact), 
2014 




/lOTHKA 

c n v h a q 



Bstom KHure aBTOp paccKa3bi- 
BaeT o nepermeTeHi/ii/i c/iy- 
naMHoro i/i 3aKOHOMepHoro, 
jiexameM b ocHOBe caMOM cy™ 
XM3HM. B nonbiTKe AOCTi/iHb 6o/iee 
rny6oKoro noHMMaHi/m B3ai/iMHoro 
BJii/mHi/ifl c/iynaMHOCTi/i i/i Heo6xo- 

Ahmoctm, ABHxymux BnepeA 6i/io/ion/iHecKyio 3 boji 10141/110, KyHMH 

CBOAUT BOeAMHO HOBbie ASHHbie M KOH 1461114,1/11/1, HaMenafl npM 3TOM 

Aopory, BeAymyK) 3a npeAe/ibi CMHTeTunecKOM Teopnn sbo/ikdumm. 
(Cm. TaKxe peu,eH3i/iK) l~.IO.J~lio6apCKoro Ha c.40 b stom xe HOMepe.) 



A.MapKOB, E.HaMMapK 

OBO/uoui/m. K^accunecKne i/iAei/i b 

CBeTe HOBblX OTKpblTl/IM 

ACT, CORPUS, 
2014 



1 1 o TaKoe no/ib3a? KaK c/iynaM- 
^■1 I i-iaa MyTau.ua npeBpamaeT 

I I ayrcaMAepoB b npou,BeTaio- 
lu,mx no6eAHTe/ieM? Hto BaxHee Ann sbo- 

J1KDU,MM — BOMHa I/1J1I/I COTpyAHl/IHeCTBO? 

KHMra A/ieKcaHApa MapKOBa i/i E/ieHbi 
HaMMapK pacci<a3biBaeT o HOBeMiui/ix 

i/icc/ieAOBaHi/iax MoneKy/mpHbix reHen/iKOB i/i HaxoAKax na/ieoHTO- 
jioroB, KOTopbie abkdt OTBeTbi Ha sti/i i/i MHon/ie APyn/ie Bonpocbi. 



Kap/i U,uMMep 

Mmkpokocm: 
E.coli i/i HOBaa HayKa o xi/i3Hi/i 
A/ibni/ma hoh-(J)mkluh, 
2013 




e: 




■scherichia coli, i/mi/i km lu en Han na- 

1 JlOHKa — CaMbIM 06blHHblM MI/IKpO- 

■opraHM3M i/i b to xe BpeM^ BaxHefi- 
Lui/iM MHCTpyMeHT 6i/io/iornHecKOM HayKi/i. 
C hum CBq3aHbi MHorue KpynHeMiiii/ie co- 

6blTI/m B MCTOPMM 6MOTIOrMM, OTOTKpblTMfl 

flHK ao HOBeMLUMx AOCTMxeHUM reHHOM MHxeHepi/ii/i. Abtop npoBO- 
AMTyAMBMTe/ibHbie napa/i/ie/iM MexAy xi/i3Hbio E.coli v\ ne/iOBeKa. 



KHMTM 



KD.M.rpnLUMH, E.A.MaHApbiKa, 
H.E.Me/ibHiiKOBa 

5i/ionon/iHecKafl pereHepau,i/m 
Beuj,ecTB: ocHOBHbie npoueccbi, 
CMCTeMbi, o6opyAOBaHne 
1/inO «y Hmkmtckmx bopot», 
2014 

KHMra o6o6maeT h cncTeMaTH3npy- 
eT pa3po3HeHHyio MHC^OpMaUMIO 
no npou,eccaM v\ HecTaHAapTHOMy 
o6opyAOBaHMio ci/iCTeM 6no/iornHecKOM 
pereHepau.nn BemecTB, aKTMBHo pa3- 
BMBaiOLUHxcfl c KOHu.a npow/ioro BeKa. 

MHorne CTpaHbi pa3pa6aTbiBaiOT Ha mx ocHOBe CHCTeMbi xi/i3He- 
o6ecneHeHi/m 3Knnaxen KOCMi/inecKi/ix o6beKTOB. B KHwre TaKxe 
o6cyxAaeTca B03MoxHOCTb i/icno/ib30BaHi/m mx b «3eMHbix» u,e/mx: 
Arm oxpaHbi OKpyxaiometf cpeAbi, b MeAnu.nHe, b xi/iBOTHOBOACTBe, 
b 3au4i/iTHbix coopyxeHi/mx A-na 3KCTpeMa/ibHbix CMTyau,MM, f\nn 
peweHi/m npo6neMbi ni/iTaHi/m HaceneHua. 




KeH A>KGHHHrC 

Brainiac. YAHBi/iTe/ibHbie npi/iK/iio- 
neHi/m b MMpe i/iHTe/uieKTyajibHbix i/irp 
MaHH, MBaHOB i/i Oep6ep, 2014 



BRAINIAC 



ABTOP 3T0M KHl/ITl/1 — aMepi/IIOH- 
ckmm nporpaMMMCT i/i 74-KpaT- 
Hbm no6eAHTe/ib nonynqpHOM 

B CLUA TeneBl/131/IOHHOM BMKTOpMHbl 

«Jeopardy». OcHOBbiBa^cb Ha jii/ih- 
hom onbiTe, oh MCcneAyeT mctopmio * - 

MHTejineKTya^bHbix nrp b AMepMKe m 
coBpeMeHHoe no/ioxeHi/ie t\en b stom 

o6^acTM. Ho b nepByio onepeAb KHura He o HeM caMOM, a o BennKOM 
c[)eHOMeHe tpmbmm. B pyccKOM q3biKe HeT aHa^ora 3Toro cnoBa. KaK 
Hi/i napaAOKca/ibHO, trivia moxho nepeBecTM KaK «HeTpi/iBna/ibHbiM 

(})aKT», HO TaK Ha3blBaK)T l/l BOnpOC, npOBep^K)LLI,MM 3HaHne c))aKTa 

(v\nv\ coo6pa3MTenbHOCTb), i/i, HaKOHeu., Mrpy b Bonpocbi i/i OTBeTbi, 
nocTpoeHHyio Ha i/iHTepecHbix cf>aKTax 



3tm khmtm mo>kho npno6pecTM 

B MOCKOBCKOM flOMe KHlirM. 

AApec: MocKBa, HoBbiM Ap6aT, 8, 
Ten. (495) 789-35-91 
MHTepHeT-Mara3HH: www.mdk-arbat.ru 
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PaAMOHOBOce/ibe 



Xmji Aa 6bi/i b MocKBe My36M 
paAno m paAno/iio6i/iTejibCTBa 
mm. S.T.Kpghkg/ih.Xm/ickpomho, nman- 
ch, neivi noc/ia/iM AHpGKuym U,6HTpa o6pa- 
30BaHMA N2 1685, HaTeppMTopnn KoerooH 
pacno/iara/icfl, Aa eme paAMO/iio6MT6/iM. 
flMpeKUM^ rmaTHJia 3apn/iaTy AnpOKTOpy 
My3efl, oh xe gam h ctbg h h bi m ero coTpyA- 
hmk, a paAnojiio6MTejiM hgc/im paAMoan- 
napaTypy, hmhm/im \a pecTaBpnpoBa/in. Be3 
/ioxhom ckpomhoctm CKaxGM: coxpaH^n 
MCTOpi/iK), coxpaHm/iM Ky/ibTypy. npaBAa, 
CMTyau,Mfl He no3BO.rm/ia npuo6peTaTb 
dapyK) annapaTypy, m My3GM npo6aB/m/i- 
Cfl A06pOXOTHblMM Aa^HM^MM. Ho ormTb- 
TaKM 6e3 /10XHOM CKPOMHOCTM 3aMeTMM, 
HTO /IKDAH, KOTOpbie XOTG/1M COXpaHMTb 

Ky/ibTypy, HaxoAM/iMCb m HaxoAflTCH. npM 
paAM0My3ee pa6oTa/i, eciecTBeHHO, pa- 

AMOKpyXOK, B KOTOpOM AOTMLUKM yHM/IMCb 
naflTb M OT/lMHaTb amoa OT TpaH3MCTOpa, 

a 6o/igg 3HaK)Lu,Me — conpOTMBJiGHMG ot 
KOHAeHcaTopa. 1/1 glag BbixoAM/ia b 3<t>Mp 
KopoTKOBO/iHOBaa paAMOCTaHu,M« c no- 
3biBHbiMM RK3F, Ha kotopom pa6oTa/i ah- 
peKTOp My3efl, m on^Tbxe aotmlukm (c|)oto 
1) pea/ibHO npoBOAH-nn paAH0CBH3M. A 
glag npMX0AM/iM fiocgtmtg/im, ocTaB/ia/iM 

B TGTpaAM TporaTG/lbHbIG M BOCTOpXGHHbIG 
3anMCM, AUBM/IMCb CTapOM M — o nyAo! — 

pa6oTaK)LAGM annapaTypG (<t>OTO 2), kto- 
TO BCnOMMHa/1 agtctbo, kto-to y3HaBan 

COBCGM HOBOG A/1H C66fl. HanpMMGp, HTO 

b CCCP 6bm 3anpGLAGH A*a3, ho paAMO- 
/ikd6mtg/im co3AaBa/iM ycTpoMCTBa nnn 
3anMCM yc/ibiLuaHHOM no BpaxbGMy paAMO 

My3blKM ((|)OTO 3), TO GCTb caMM AO/ia/IM 

rpaMn/iacTMHKM. A hocmtg/igm, Ha koto- 
poM pG3a/iacb 3ByKOBaa AopoxKa, 6bma 

pGHTrGHOBCKa^ n/16HKa, M Ha3blBa/lCfl 

pG3y/ibTaT — «Ha kocthx» (c()oto 4). 

ECTGCTBGHHO, HGKOTOpbIG npGnOAa- 
BaTG/lM C()M3MKM BOAMJ1M B My3GM CBOMX 
yHGHMKOB, KOMM ynOMHHyTblM BblLUG 
GAHHCTBGHHbIM COTpyAHMK EbTGHMM Ba- 

CM/ibGBMH CyxoBGpxoB paccKa3biBa/i 06 
mctopmm paAMO. CaMT y My3Gfl, npaBAa, 

K3K 6blJl CKpOMHGHbKMM, TaK M OCTa/lCfl 

(http://rrl-musGum.cqham.ru), ho, 33mg- 

TMM, C OAHOM yHMKa/lbHOM OC06GHHOCTbK): 

npo6/iGMy «rionoB mtim MapKOHM» 3AGCb 
hg o6cy>KAaiOT c nGHOM y pTa, a cnoKOMHO 

M BH51THO M3/iaraiOT, KTO M HTO MMGHHO 

CAG/ian, HTo6bi paAMO CTa/io pca/ibHO- 

CTbKD, — TOGCTbnGpGHMCTIGHbl 12HGJ10B6K. 
I/I 6bl/lM B My3GG yHMKa/lbHbIG 3KCnOHaTbl 

(HanpMMGp, 0oto 5 m 6), nonpo6yMTG, 

KCT3TM , AOraAaTbCfl, HTO 3T0. 

flO/irO /1M, KOpOTKO JIM, HO npMLUJIOCb 
My3GKD nOKMHyTb HaCMXGHHOG MGCTO, OA" 
HaKO HOBOG MGCTO OKa3a/10Cb — 6blBaiOT M 




b HaniG BpGMfl nyAGca — /lyHLUG CTaporo. 

l~lpMK)TMJl My3GM K0J1J1GA>K CBH3M 54. 

KaKOM 3tot ko/i/iga>k 6onbLuoM m Koro roTO- 

BMT, Bbl MOXGTG nOCMOTpGTb Ha Gl~0 CaMTG 

(www.ks54.ru). A to, hto gi~o ahpoktop 

AyMaGT M O 3aBTpaLUHGM AHG (pGAKOCTb 
no HblHGLUHMM BPGMGH3M), C/lGAyGT KaK 

pa3 M3 Toro, hto TGncpb noA Gro Kpbi/iOM 
6yAGTXMTb m My3GM paAMO. YHMTbiBa^ npo- 

(|)M/lb KOJUlGA>Ka, My3GM TGnGpb B CaMOM 
npaBM/lbHOM MGCTG: M K0/l/16A>Ky OT My36fl 

no/ib3a, m6o moxho CTyAGHTaM noi<a3aTb, 
KaK 6bmo, a My3GK) toxg npM^THO — 6o/ib- 

LUG 3aMHTGpGCOBaHHblX, nOHMMaiOLAMX M 
HGC/iyHaMHblX nOCGTMTG/IGM. 

Mbl BCTpGTM/lMCb C C03AaTG/lGM My3Gfl M 
3aAa/lM GMy HGCKO/lbKO BonpocoB. 




KaK b3m HOBoe MecTO? 

n/iOLuaAb 6oTibLUG b ABa pa3a, ho bot 
napaAOKC — pa3MGCTMTb bcg 3Kcno- 
HaTbi noKa hg yAa/iocb. noTOMy hto mh 

paCnOJ10>KM/IM MX CB060AHGG ((})OTO 7) — 
nOCGTMTG/l$1M 6yAGT HaMHOrO yA06HGG; 
SKCnOHaTbl CTO^T Ha CTGHAax TaK, HTO 
MOXHO nOHHTb, TAG KOHHaGTCfl OA^H M 

HaHMHaGTca APyroM. 

CTa/10 /in Tenepb iiymue c 4>uHaHcaiviM? 

fla, npMHGM, KaK m c n^omaAbK), b ABa 
pa3a. PaHbLUG CTaBKa 6bmo OAHa, TGnGpb 

ABG, y MGHfl nOflBMJICH nOMOLAHMK, yenG- 
BaGM CAGJiaTb HaMHOrO 60JlbLUG. Ho GC/1M 

roBOpMTb o TGKyLu,Mx pacxoAax, KOHGHHO, 

XMBGM BGCbMa CKpOMHO, K0J1/1GA>K HG 

moxgt HaM MHoro AaBaTb — Ha Gro TGp- 

pMTOpMM HGTHG^T^HblXCKBaXMH, OH M CaM 

XMBGT HG6oraTO. 

HeM noMoraeT My 3GK) ko nnen>K u neivi 
My3ew — KO/i/ieA>Ky? 

Otholughmg k HaM b 14G/10M OHGHb no/io- 

XMTGJlbHOG, nOMGLUGHMG HaLUG B OCHOB- 
HOM 06yCTp0MJlM, OpTTGXHMKy 06GLU,aK)T, 
BMAGOHa6/lK)AGHMG Mbl C AG/1 3/1 M CaMM. 
HyXGH KOHAMUMOHGP — OCTGK/1GHMG 60/lb- 
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we, jieTOM noceTMTe^AM CTaHeT xapKO. 
3Kcno3Mi_i,Mfl 6yfleT aKTi/iBHO ncno/ib30- 
BaTbca b o6pa30BaTejibHOM npou,ecce. 

B MocKBe ecTb PaAMOMyseii c^npivibi 
PKK (www.rkk-museum.ru), bbi c hum 
noAAep>KMBaeTe Ae/iOBbie KOHTaKTbi, Ha 

OAHOM M3 B3LUUX CTGHAOB BblCTaBJieHbl 

mx SKcnoHaTbi . Ho 6bi no em,e ABa pa fluo - 
My3eq, AaHHbie o 4>aKTe mx cymecTBO- 
BaHMfl ecTb b HHTepHeTe — Ha 3aBOAe 
«M3J13» m Ha 3aBOAe «CTapT». HeT /in y 
Bac CBeflGHMM 06 nx cyAb6e? 
YBbi, HeT. My3eM MocKOBCKoro 3/ieKTpo- 
jiaivinoBoro 3aBOAa, KaK MHe CKa3an oahh 
M3 ero 6biBLunx pa6oTHMKOB, yxe He cyw,e- 
CTByeT, cyAb6a SKcnoHaTOB Hen3BecTHa. 
My3eM 3aBOAa «CTapT», bo3moxho, m 
cymecTByei", ho CBH3aTbCH c hum He yqa- 
jiocb Aa>Ke nepe3 aAM m h MCTpau,i/i \o caivioro 
npeAnpH^THfl. (KcTa™, yBaxaeMbie HHTa- 
Tenn, Mbi 6yAeivi npn3HaTe/ibHbi 3a JiK)6yio 

MHC^OpMaUMK) no 3TMM My3e«M M B006lil,e 

Ha 3Ty TeMy. — ripuMen. pea. ) 

HeT /in y Bac magm CBH3aTbcsi c Typ- 

areHTCTBaMM, HT06bl OHM B03M/IM 00^3 
TypMCTOB? 

1/lAea aTayHac ecTb, «Mbi eeAyMaeM». Ho 
k 3T0My Ha ao noAroTOBMTbcn — HanpM- 

Mep, HyXHbl Ta6/1MHKM KO BCeM SKCnOHa- 

TaM, ziyHLue xoth 6bi ABya3biHHbie. 
M xopouio 6bi o63aBecTMCb cmctgmom 
<<3/ieKTpOHHbiM 3KCKypcoBOA»-- ■ Eme 
Bonpoc: a KaK 3a nocjieAHue AecflTM- 

JieTMq 3B0JlK)UM0HMp0Ba/10 paAMO/ito- 

6nTe/ibCTBO? 

O, sto oneHb MHTepecHaa m 6ojibi_Liafl 
Teivia. BKpaTue CMTyauM^ TaKOBa. PaHbLue 



paAno/iK)6MTe/iM co6npann M3 n,ejane\/\ 
Bee caivin. n pMneivi co6npann, boo6- 
me roBopa, ycTpoMCTBa Tpex K/iaccoB. 
riepBoe — paAnocTaHi_i,MM, TpaHCMBepbi, 
aHTeHHbi m BOo6u4e Bee, hto HyxHO nj]n 
paAno/iK)6MTenbCKOM cbh3m. BTopoe — 
ycTpoMCTBa, (J)yHKu 1 i/iOHa/ibHbie aHanorn 
kotophx b npMHu,nne moxho v\ KynMTb: 
paAnonpneMHMKM, ycM/iMTe/iM, MamM- 
TOc()OHbi m TaK p,anee. PaAnonK)6nTe/ib- 

CKMe KOHCTpyKUMH 6blJlM opnrMHanbHbi, 

KaKne-TO mx napaivieTpbi o6biHHO nynuje, 
HeM y npoMbiLuneHHbix o6pa3i_i,OB. TpeTbe 
— a6co/iK)THO opMrMHa/ibHbie ycTpoM- 

CTB3, BbinO/IHflBLIIMe (J)yHKU,MM, KOTOpblX 

y npoMbiLuneHHOM annapaTypbi npocTO 
He 6bmo. 

Ha BcecoK)3Hbie BbicTaBKM TBopnecTBa 
paAnonK)6MTejieM, KOTOpbie npoxoAH/iM 
pa3 b ABa roAa, npMe3xa/iM npeACTaBM- 
TenM rocyAapcTBeHHbix opraHM3au,MM , 

MHCTMTyTOB-pa3pa60THMKOB M 3aBOAOB- 

M3roTOBMTeneM, M3yna/iM SKcnoHaTbi, 
OT/iaB/iMBa/iM aBTopoB m pa3HbiMM cno- 

C06aMM, C 60flbLLIMM M/1M MeHbLUMM B03- 
MeiAOHMeM, 3aMMCTB0Ba/IM KOHCTpyKU,MM. 

MHorMe roAbi paA M o/iK)6MTenM TaKMM 
HeMHoro CTpaHHbiM nyTeM bhocmtim cbom 
He c/iMiuKOM oueHeHHbiM BicnaA b paAHO- 
npoMbiiu/ieHHOCTb CCCP. 

KpoMe stmx Tpex HanpaBneHMM koh- 
CTpyMpoBaHMA, 6biJiM eme paAno/iio6MTe- 

JlM-KOpOTKOBO/IHOBMKM. OHM 3aHMMa/lMCb 

ycTaHOB/ieH MeM paAnocBH3M c ce6e 
noAo6HbiMM bo Bcex CTpaHax mm pa (3Ta 
AeaTe/ibHOCTb CTporo KOHTponMpoBanacb 
m orpaHMHMBanacb, a 6bi/iM roAbi, KorAa 




paAMOCBH3b c paAno/iK)6MTe/i^MM KanM- 
Ta/iMCTMnecKMx CTpaH Boo6me 3anpe- 
LAa/iacb. — npiiMen. pea.). Hame Bcero 

KOpOTKOBOJIHOBMKM CaMM KOHCTpyMpOBa/lM 

m M3roTaB/iMBa/iM cbohd annapaTypy. 

CeMHac CMTyau,M« M3MeHM/iacb cy- 
mecTBeHHO. Ha pbiHKe no^BM/iacb pa3- 
HOo6pa3HeMiuaa annapaTypa c /iK)6biMM 
napaivieTpaMM m nHD6oro npeAHa3HaneHM«. 
nosTOMy A^HHoe HanpaB/ieHMe KOHCTpy- 

MpOBaHMfl CyiAOCTBeHHO COKpaTM/lOCb B 

o6teMe. 

Bmammo, 60/ibLuee pa3HOo6pa3Me mm- 
nopTHOM annapaTypbi csn3aHO c /lynujuM 
ncnojib30B3HiieM «He/iOBeHecKoro Kanu- 
Ta/ia», xcexiaHMfi hto-to M3o6pecTM... Ho 
ec/iM stm o6/iacTM b ce6n npoMbiuj/ieH- 

HOCTb, HTO OCTa/IOCb paAMOJlK)6MTe/151M? 

B ochobhom ocTa/iMCb KaK pa3 paAno- 

JlK)6MTe/lM-KOpOTKOBOJlHOBMKM . Bo^ee 

toto, nacTb CBoeM annapaTypbi ohm 
no-npexHeiviy KOHCTpyMpyKDT m M3- 
roTaB/i m BaKDT caMH. Reno b tom, hto 
M3roTOBMTb TpaHCMBep, cpaBHMMbiM no 

KaHeCTBy C XOPOHJMM MMnOpTHblM , XOT^ 
M B03MOXHO, HO BeCbMa TpyAHO. YCMTIM- 
Te/lb MOLU.HOCTM M aHTeHHy M3rOTOBMTb 

npoLue, a roTOBbie — oneHbAoporM. Ha 

TpaHCMBep JlK)6MTe/lb AGHbrM C TpyAOM, 

ho HacKpe6aeT, a ocTa/ibHoe n,enaej caivi. 
Kpoivie Toro, ecTb MeHbuuMe no oGteiviy, ho 
MHTepecHbie HanpaB/ieHMa pa6oTbi, Ha- 
npMMep BOCCTaHOB/ieHMe MCTopMnecKOM 
annapaTypbi m MMKpoMMHMaTKDpM3au,MR. 

M3BGCTHO, HTO npM HeKOTOpblX CTM- 

xMMHbix co6biTMqx, 3eM/ieTpqceHMqx m 
uyHaMM paAMO/no6MTe/iM nepBbiMii Ha- 
jia>KMBa/iM onepaTMBHyKD CBn3b m Heivia/io 
cnoco6cTBOBa/iu ycneniHOM pa6oTe cna- 
caTe/ieti. A b mhphog Bpeivin? 
CoBepujeHCTBytoT cbok) annapaTypy, 
npoBOA^T pa3Hoo6pa3Hbie copeBHOBa- 
HM5R. . . Bbi BOTynoTpe6M/iM BbipaxeHMe «b 
MMpHoe BpeMfl»... HeKOTopoe Bpeivm Ha- 

3aA KOPOTKOBOJIHOBMKM nOAK/llOHM/lMCb K 

noMCKaM poACTBeHHMKOB bomhob, norM6- 

LUMX B Be/IMKOM OTeHeCTBeHHOM BOMHe, 
M, HaCKOJlbKO 3HaKD, A6MCTByKDT B 3T0M 

HanpaB/ieHMM BnoriHe ycneLUHo; xoTMTe, 

n Bac C HMMM n03HaKOMJlK)? 

Pe3ynbTaTOM 3Toro 3HaKOMCTBa CTan one- 
AyioLAMM MaTepMa/i. 
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«BoMHa 3aKOHHeHa, KorAa noxopoHeH no- 
c/ieAHMM co/ia2it». 3tm c/iOBa AneKcaHApa 
BacnjibeBMHa CyBopoBa — Ji03yi-ir paAMO- 
jho6mtgjigm, o pa6oTe KOTOpbix paccKa3a/i 
hjigh UeHTpa-nbHoro LUTa6a paAnoaK- 
cneAnu.nn «no6GAa» BeTepaH Bgjimkom 
Otghgctbghhom BOMHbi B/iaAH/ieH M/ibun 

Hy/IKOB, paAH0Jl!O6nTe/lb-K0pOTK0B0^H0- 

bmk (cJ)oto cnpaBa). 

llOCJie BOMHbl 6blBLUHM LUTypMaH aBMa- 

u,mm, noAno/iKOBHMK 3anaca B.I/l.Hy/iKOB 
TU4GTH0 nbiTa/iCfl y3HaTb hto-jim6o o cyAb- 
6e bomhob 176-ro CTpenKOBoro no/iKa 
46-m dpe/iKOBoPi ahbm3mm, rAe onyxM/i 
ero otgu,. OAnaxAbi, MHoro jigt Ha3aA, 
oh yBMAe/i nepeAany o bomhckom 3axopo- 

H6HMM B MflCHOM Bopy M nOAyMaJi: 3A©Cb 
MOryT 6blTb OCTaHKM OTU,a. 3a HOBbIMM 
CB6A6 HUH MI/I OH nOGXa/1 B IIOAO^bCK, B 

UeHTpajibHbiM apxMB Mi/iHMCTGpCTBa 060- 
poHbi. Pa36npaa noxGJiTGBLUMGOTBpGMG- 

HM AOKyMGHTbl AHBM3MM, OH HaTKHyJICfl Ha 
KOMaHAHpOBOHHOe yAOCTOBGpGHMG, Ha 

kotopom CTOH/ia noAnncb OTu,a. A nepe3 

HGKOTOpOG BpGMfl Hy/IKOB n03HaKOMMJlC?l 
C XGHW.MHOM, CJiyXMBLUGM B 46-M CTpGJl- 
KOBOM AHBM3MM CaHMTapKOM . B pa3l~0B0- 

PG OHa ynoMHHy/ia 06 oc^mugpg, KOTopbiM 
Ha rpaxAaHKG 6bm xyAOXH 1/1 ko m . Ho BGAb 

OTGU,6blJl XyAOX H l/l KO M ! BblflCHMJlOCb, HTO 

xGHLAMHa AencTBHTG/ibHO paccKa3biBa/ia 
i/imghho o hgm. M B/iaAH/iGH H/ibMH Hana/i 

G3AHTb TyAa C nOMCKOBMKaMM. 

HaXOAHTCfl 3T0 MGCTO HGA^-n^KO OT 

HoBropoAa, Ha3biBaiOT Gro «flo^MHOM 
cmgpti/i», i/i ji 1/1, no xyTKOBaTOM c^ynaMHO- 

CTM, «MflCHblM BopOM» — no MMGHM 6/1M3- 
JlGXaLAGM AGPGBHM. 3AGCb Ha ynacTKG B 
HGCKO/lbKO Kl/l/IOMGTpOB nOI~M6jlO 60J1GG 
CTa TbICflH CO^A^T M OCt>MU,GpOB BTOpOM 

yAapHOM apMi/iM Bo/ixobckoto cf>poHTa. 
ripn nonbiTKG Ae6^0KnpoBaHMfl JIghmh- 
rpaAa ohm npopBa/iM o6opoHy hgmgukom 

apMMM, HO M3-3a n/lOXOM nOArOTOBKM 

onGpau.i/ii/1 apMMa 0Ka3a/iacb b OKpyxG- 
hmm, 1/1 6o/ibLLiafl nacTb 6omu,ob norn6/ia 
1/1 ji 1/1 nona/ia b n/iGH. Hgcthhg mctopmkm, 
KorAa o6pamaiOTCfl k stmm co6biTMHM, 
UMTMpyiOT flxoHa Kghhgah: «Y no6GAbi 
Tbicana OTU.OB, a nopaxGHMG BCGrAa cm- 
poTa» — m ni/iujyT, hto nacTb AOKyMGHTOB 
6bma yHMHTOXGHa, a mhoti/ig no cgm A©Hb 

MM, MCTOpMKaM, HGAOCTynHbl. M TAG-TO B 
3TMX 60J10TaX JlGXaT AGCflTKM TbICflH, 3a- 




6blTblG, HGnOXOpOHGHHblG, nponaBLUMG 

6g3 bgctm. I/I otgu, paccKa3HMKa — CTap- 

LUMM /lGMTGHaHT Hy/IKOB... 

YnacTHMKM noMCKa o6c/iGAyK)T 6yK- 

Ba/lbHO KaXAbIM MGTp 60J10TMCTOM M6CT- 
HOCTM. OTpflAbl nOMCKOBMKOB C"bG3Xa- 
KDTCa CO BCGTO 6blBLUGrO CCCP. OCTaHKM 

norM6ujMx co6MpaiOT, OHMLu,aiOT, xopohht 

B 6paTCKMX MOTM/iaX — OTHOCMTG/lbHO 
nO-HG/lOBGHGCKM . Pa60TaTb TSTXGJIO M 
Cf)M3MHGCKM, M MOpa/lbHO, KpyrOM BOpOH- 
KM, 60/lbLLIMG M Ma/lblG, OCTaTKM TGXHMKM, 
CHap^XGHMfl M BOOpyXGHMfl. DiaBHblM 

npGAMGT noMCKa — co/ia3tckmm MGAa- 



^bOH! HG60JlbLJJOM 360HMTOBblM nGHa^, B 
KOTOpOM AOJlXHa 6blTb 3anMCKa C AclHHbl- 
MM O GrO BJiaAGJlbUG, CBGAGHMfl O CGMbG 

m aApec — KOMy coo6mMTb b c/iynaG 
tm6gjim. Hg bcg K^a.nM b MGAa/ibOH TaKyio 
3anMCKy, 6biTOBa^o noBGpbo: 3ano/i- 

HMLUb — XMBbIM M3 60fl HG BGpHGLUbCSR . 
HO y 60/lbUJMHCTBa BOMHOB MGAa/lbOHbl 
BCG XG 6bmM. KpOMG 06blHHblX TpaAMUM- 
OHHblX BK/iaAblLUGM C yKa3aHMGM MMGHM, 

cf>aMMJiMM , rpynnbi kpobm, b ct)yT/iapax 

HaCTO XpaH M/l M KOpOTGHbKMG nMCbMa 
pOAHbIM M 6/1M3KMM. 1/lHOTAa TGKCT yAaGT- 

ch npoHGCTb cpa3y, MHorAa boab m bpgm^ 



Onepamopbi paduocmam^uu R1ATM. Cjieea nanpaeo e eepxneM pndy: B.JlMumpuee (UA1TCF), AAftauacbee 

(UA1-144-400), A.3yeaH (RA1TC), II.flMumpuee (UA1TCG), A.BumKOJioe (UA1TCQ), 

e HUMneM pndy BMeKcandpoe ( UA1TAL), AApendameAee ( UA1TBN), B. HyAKoe ( UA3GC), CAndpeee ( UA1TBD). 

A eme Ha paduocmaHujiu padomaAu KOpomKoeomoeum BAaduMup A/ieKcaHdpoe (UA1TAL), 

AjeKcandp MednnuK (UA1TDN), Cepeeu Andpeee (UA1TBD), AAeiccandp 3yean (RA1TC). 
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ycne/iM CAejiaTb CBoe agjio, ho 6biBaeT, 
hto cneu.ua/iMCTaM yAaeTca BoccTaHO- 
BMTb HanncaHHoe. 

A MHorfla noMCKOBM km , Mcno/ib3ya 
KapTOTeKy nepcoHa/ibHbix noTepb /imh- 
hoto codaBa UeHTpanbHoro apxMBa 

MMHMCTepCTBa 060p0Hbl, yXMTp^KDTCfl 

onpefle/iMTb aApeca poactbghhmkob no 
HaAnMCfiM Ha jioxiox, KOTe/iKax m Kpyx- 
Kax, HaMfleHHbix BiviecTe c ocTaHKaMM. 
OAnaKO, Aaxe MMea no/iHbiM aApec no- 
rM6iuero, h3mtm poactbghhmkob 6biBaeT 

TpyAHO — MeHHJlMCb aAMMHMCTpaTMBHbie 

Ae/ieHMa, Ha3BaHM?i ropoAOB m y/iMu,, 

MHOrMX AOMOB AaBHO yxe HeT, >KMJlbU,bl 

civieHMJiM aApeca, oqbMUMa/ibHbie op- 
raHM3au,MM He BcerAa OTK/iMKaiOTca Ha 
npocb6bi m 3anpocbi. 
KorAa-TO HOBropoACKMe paAMO/iK)6M- 

Te/lM-KOpOTKOBO/lHOBMKM npeA-TIOXMJlM 

pa3BepHyTb b Mhchom Bopy paAMOCTaH- 
u,mk), mx noAAepxa^M aAMMHMCTpau,M« 
npeAnpMHTMH «A30T» (m TyT xmmmkm...) 
m i~opoackom KOMMTeT flOCAAO; Hbme 
mm noMoraeT Morynee npeAnpM^TMe 
«Akpoh» (onflTb xe — HaniM, xmmmkm!). 
BcKope HenoAa/ieKy ot MecTa noMCKa 
Hana/ia pa6oTaTb jno6MTe/ibCKafl paAMO- 
CTaHi_i,M5i c no3biBHbiMM R1ATM. no- 
CKO/ibKy B.I/l.Hy/iKOB e3AM/i b Mhchom 
Bop m pa6oTaji BMecTe c noMCKOBMKa- 



MM, U,eHTpa/lbHblM LUTa6 BceCOK)3HOM 

paAM03KcneAMu,MM «no6eAa» nopynM/i 
eMy 6biTb ero npeACTaBMTe/ieM Ha 3tom 
paAMOCTaHi_i,MM. Bot TorAa-TO m no^BM- 

JiaCb MblCJlb C006LAaTb pOACTBeHHMKaM 

norM6ujMx o HaMAGHHbix MeAa/ibOHax 
nepe3 paAMO/iio6MTe^ieM Tex ropoAOB m 
ce/i, KOTOpbie yKa3biBaK)Tca b 3anMCKax. 
BeAb paAMO/iK)6MTe/iM BcerAa pearM- 
pOBanM 6biCTpo — BcnoMHUM HepHO- 
6bi/ib, 3eM^ieTpaceHMe b Apmchmm, Aa m 
ApyrMe c/iynaM — m BcerAa 6biriM paAbi 

MCnO/lb30BaTb CBOKD CeTb CBH3M. llpMHeM 

paAMOTiK)6MTe/iM ecTb rAe yroAHO, Aaxe 
b caMbix AajieKMx ce/iax. 

I/I bot: «Pa6oTaeT paAMOCTaHu,M« Mac- 
Horo Bopa R1 ATM. Bbi3biBaeM paAMOJiK)- 
6MTe/ieM HepHMroBCKOM, BopOHexcKOM, 
Bo/ioroACKOM, KypcKOM, ApxaHre/ibCKOM 
o6/iacTeM. npMeM». Oahmm M3 nepBbix 

OTK/lMKHy/lC51 paAMOJ1K)6MTeJlb M3 HepHM- 

tobckom o6/iacTM ynacTHMK bomhw CepreM 
BoroMO/ieu, (U5RK). EMy nepeAa/iM AaH- 
Hbie 3anMCKM KpacHoapMeMua l~lojiy6oTKa 
A/ieKcea E^MceeBMna, m Ha oneAytOLAMM 
AeHb 6bi/iM HaMAeHbi poactbchhmkm 
co/iAaTa. Bcero cyTKM noHaAo6M^ocb 
ynacTHMKy bomhw TepMaHy BaHMHy (U 1 QB) 
M3 HepenoBua, HTo6bi noMOHb b noMCKe 
poACTBeHHMKOB BO-noroAUa KoKLuapoBa 
A.M., a 3to OKa3a^ocb BecbMa cjiokhmm 



CTPAHMUbl I4CTOPMM 



Ae^OM. TaKMX mctopmm — 6o/iee mjim 
MeHee TparMnecKMx, 6o^ee mjim MeHee 
4>aHTacTMHecKMx (oAHaxAbi yAa/iocb 
HaMTM ne^OBeKa b Aa/ieKOM AepeBHe 3a 
ABa naca!) — moxho paccKa3aTb MHoro. 
3anMC«MM o noMCKax, yAanHbix m noKa 
HeyAanHbix, 3ano^HeHO y B/iaAMJieHa 
MnbMHa HecKO/ibKO TeTpaAeM. Phaom c 
KaxAOM 3anMCbK) — no3biBHbie paAMO/iKD- 

6MTe/ieM, KOTOpbie OTK/1M Kan MCb, MCKa/lM, 

m, bo MHOrMX c/iyna^x, ctiobo «HaMAGH» 
m/im «HaMAGHa». XeHa, 6paT, AOHb, cwh, 
n/ieM^nHMua... HaMA^HTOT, KOMy He 6e3- 

pa3/lMHHO. 

B oahom M3 TeTpaAeM B/iaAM/ieHa 
M/ibMna HMTaeM! 

«XeHe, B^mhobom Mapct)e CeMeHOBHe. 
YBaxaeMaa Mapc^ynia! 3tot nMLuy naKe- 
tmk, a caM o6^MBaK)Cb c/ie30M. BcnoMM- 

HaiO BCKD XM3Hb, npOXMTyK) 3a 26 neT. flo 

CBMAaHM^ Mapc^yiua m cbiHOHKM Bo^oa^ m 
Bmta. Bam Myx m nana, AOporaa ceMbfl, 
Bjimhob Tmxoh AHApeeBMH». 

— 9\ pa3biCKan Mapc()y CeMeHOBHy 
b Bo/irorpaAe, — roBOpMT B/iaAMneH 
M/ibMH. — CTa/iM nepenMCbiBaTbca. npe- 
KpacHO noMHK) Haniy BCTpeny Ha MorM^e 
ee Myxa b 1990 roAy- BAOBa co/iAaTa 
npMexaria c AByM^ poc/ibiMM napH^MM. 
CTpaHHO, AyMaK), BeAb OHa coo6uj,M/ia 

MHe B OAHOM M3 nMCeM, HTO ee CblH Bo- 

jiOA^ yMep. Kto xe 3to? Myx? Bo^bHO 
MonoA- BpaT? O HeM OHa MHe HMKorAa 
He paccKa3biBa/ia. OKa3a/iocb, npOBO- 
xaa Myxa Ha qbpOHT, Mapc|)a CeMeHOBHa 
xAa/ia TpeTbero pe6eHKa. 

«ToBapMiAM, AOporMe Apy3bfl, HaMA^Te 
Tpyn mom m 3Ty 3anMCKy, npoiuycooGiAMTb 
no aApecy: AepeBHa HyAMHOBKa, PoMa- 

HOBOM AHC 3T0 MOfl n\o6\AMB9\. A Ha HaA- 

rpo6be HanMLUMTe: "MorM^a HeM3BecT- 
Horo co/iAaTa"». fleBywKy noKa HaMTM He 
yAanocb. Ho BnaAM/ieH H/ibMH He TepaeT 

HaAeXAbl, HTO OAHaXAbl, BblMA^ B 3C[)Mp, 

oh yc/ibiiuMT: «fla, a Ta caMaa Ah«...» 

HbiHne BnaAM/ieHy M/ibMny 89 neT, ho 
pa3Be MoxeT paAMO/iio6MTe/ib-KOpOT- 

KOBO/1HOBMK (n03blBHOM UA3GC), H/ieH 

npaBTieHMA Mockobckoto paAMOK/iy6a 
(http://cqmrk.ru/) He BbixoAMTb b 3c()Mp? 

MaTepMa/ibi noAroTOBii/i 

Jl.A.AuJKMHa3M 
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KOTJieTbl 



Hto TaKoe KouiGTa? C/iobo «KOT/ieTa» nponcxoAUT ot c|)paHuy3CKoro «cotelette», npon3BOAHoro ot «cote» 
— pe6po. KnaccHHecKaq cotelette — 3to OT6nTbM m 3axapeHHbii/i KycoK M^ca Ha pe6pbii±iKe. Ho Mbi npw 
c/iOBe «KOT/ieTa» name npeACTaB/iqeM ce6e Kpyr/ioe v\nv\ npoAO/iroBaToe KymaHbe M3 ct>apiua c Ao6aBKaMM 
TpyAHO CKa3aTb, noneiviy CTO/ib pa3Hbie 6/itOAa nojiynnjin OAHHaKOBoe Ha3BaHne. Bo3mo>kho, Ae/io b tom, 
hto ivmco a/i^ jikd6om KOTneTbi npeABapnTe/ibHO o6pa6aTbiBaiOT, HTo6bi oho roTOBi/mocb 6biCTpee: OT6i/iBaK)T 
mjii/i M3Me/ibHaK)T. HeM KpynHee KycoK Maca, TeM AOJibuue oh i~oto butch, a A/inTejibHaa TenjiOBaa o6pa6oTKa 
yxyALuaeT BKyc npoAyKTa. 

Sbo/houha noHATMM npoi/icxoAmia nocTeneHHO. KoT/ieTbi He othochtch KTpaAnunoHHbiM 6/ifOAaM pyccKOM 
KyxHi/i! Ha Pyci/i 6ojibLue Bapi/mn i/i 3aneKa/in, HeM xapmiw. KoT/ieTbi Ha KOCTOHKe npi/iLimi/i b Hauiy CTpaHy b 
XVIII BeKe M3 3anaAHOM EBponbi, b KOHi_i,e XIX BeKa b poccmmckmx Ky/ii/iHapHbix KHi/irax noflBmincb peuerrrbi 
py6/ieHbix KOT/ieT, a b «KHnre o BKycHOM i/i 3aopobom ni/iLAe», BbiuieALueM b 1939 roAy, noA kotjiotom noApa3- 
yMeBann yxe v\3f\env\e M3 c^apuua. Oapiu MOxeT 6biTb caMbiM pa3HbiM: MHCHbiM, pbi6HbiM min KypuHbiM, Aa 
n KanycTHbiMM KOT/ieTaMM ceMHac hhkoi~o He yAUBMLUb, ho Mbi 6yAeM roBopnTb o KOT/ieTax 1/13 Maca h rmmbi. 

KoT/ieTHafl na/iMTpa. OT6nToe mhco Ha pe6pbiiuKe, KOTJieTbl HaTypanbHbie, AsriaiOT M3 6apaHi/iHbi m/im cbmhm- 
Hbi. KycoHKM Hape3aiOT 1/13 KopeMKM, to ecTb npmieraK)meM k no3BOHOHHHKy Hac™ rpyAHOM K/ieTKM, MHKOTb y 
pe6pa noApe3aiOT Ha ABa-Tpi/i caHTi/iMeTpa, ocBo6oxAeHHyjo KOCTOHKy TLuaTe/ibHO OHHLu,aiOT ot Maca. HTo6bi 
KOT/ieTa 6bma matkom m He Ae^opMnpoBa/iacb npi/i xapKe, mhco OT6nBaiOT n HaApe3aiOT cyxoxmii/m. KOTJieTbl 
Ha pe6pbiLUKax ot mecToro i/i Bbime Ha3biBaK)TCfl He HaTypa/ibHbiMM, a OT6nBHbiMM, xoth A^riatOT i/ix TaK xe. 

TeopeTMnecKoe o6ocHOBaHne stom TexHOJion/in Aa/i Bn/ib^M noxne6KMH: «Maco, uennKOM OTAe/ieHHoe 
ot koctm, cpe3aHHoe c Hee, TepneT nojiOBi/my cbomx BKycoBbix aoctomhctb. B to xe BpeMH KpaMHe BaxHO 

OCB060AHTb MflCO OT BCeX XMJ1 H npOXM/lOK, nJieHOK, l/IJIM, K3K OHM npaBM/lbHO Ha3blBaKDTC«, (J)aCU,MM, OTAe- 

jiqioiAnx APyr ot Apyra Me/iKi/ie rpynnbi Mbiniu,. flaxe eoni/i mhco He oneHb yni/rraHHoe i/i xopoLuee, to no/iHoe 
yAa/ieHne (J)acuMM CAe-naeT ero 60/iee mai-khm, oco6eHHO ec/ii/i ero eme OT6nTb». 

Py6/ieHbie HaTypa/ibHbie KOTneTbi totobht 1/13 py6/ieHoi/i HaTypa/ibHOM Maccbi. TaK Ha3biBaK)T ct)apLu 1/13 06- 
pe3K0B roBqAUHbi, CBMHMHbi i/i 6apaHMHbi, aTaKxe M^ca btopom KaTeropnn, to ecTb OTHOCMTe/ibHoxecTKMx m 

TOHKMX MblllieHHblXC/lOeB. EC/IM MflCO HeXMpHOe, K HeMy A06aBJlflK)T LUriMK. llepeATeM K3K npOnyCTMTb M51CO 

nepe3 ivmcopy6Ky, ero HaAO OHMCTi/iTb ot cyxoxmii/ifi m rpy6oM coeAUHMTenbHOM tk3hm. B roTOBbifi (J)apLu 
Ao6aB/i5iKDT cneu,nn, bo Ay n/in MO/IOKO. 

rioMMMO py6-neHOM HaTypa/ibHOM Maccbi ecTb eme Macca KOT/ieTHafi — (J)apLu c xne6oM. Ilo npaBM/iaM A-n« 
Hero ncno/ib3yiOT nepcTBbiM nLueHMHHbM x/ie6 M3 MyKM He Hi/ixe nepBoro copTa, 3aMoneHHbiM b xotioahom 
boa6 mjim MonoKe. 3Ty Maccy HaAO xopoiueHbKO nepeMemaTb, HTo6bi xne6 b HeM 6bm HeomyTHM m yx TeM 
6o/iee He3aMeTeH. Ky/iMHapHbie yne6HHKM peKOMeHAyKDT 6paTb Ha KmiorpaMM Mflca 250 r x/ie6a, oah3ko 
HeKOTopbie Ky/iMHapbi npeA-naraK)T K/iacTb 400 m Aaxe 600 rpaMMOB. HTo6bi Macca no/iyHnnacb 6o/iee nbuu- 
hom, ee xopoLueHbKO B36nBaK)T, 0AH3K0 He ao TaKOM CTeneHM, HTo6bi ot ct)apuja OTAe^ajicq xwp. M3Ae/ikm, 
npuroTOB/ieHHbie M3 kot^cthom Maccbi, Ha3biBaKrrcfl npocTO py6neHbiMM. 

He see KOT/ieTa, hto M3 0apLua. KycoK M^ca Ha KOCTOHKe MMeeT onpeAe^neHHyKD ct>opMy, M3 HaTypa^bHoro 
xe (papula i/mi/i kot/icthom Maccbi moxho BbmennTb Bee hto yroAHO. 

KoT/ieTaM npnAaK)T(J)opMyTpeyro^bHMKac3aKpyr/ieHHbiMMyrnaMM, HTo6bi OHa HanoMMHana HaTypa/ibHbiM 
npOTOTMn. OBa^bHoe n^ocKoe i/i3Ae.nne Ha3biBaeTca LUHnu,e^eM. Oh HecKO/ibKO 6o/ibLue KOTneTbi, hoto/ilamhom 
Bcero oko/io caHTMMeTpa. liJHMue-nb m KOT/ieTbi Ae/iaK)T KaK M3 py6-neHOM Maccbi, TaK i/i M3 KOT/ieTHOM. EcTb v\ 
HaTypa/ibHbM LUHMue/ib, ho oh, CTporo roBOpa, He HMeeT OTHOiueHi/iFi k KOT/ieTaM: sto tohkmm KycoK Maca b 
naHnpoBKe, o6xapeHHbiM bo qbpMTtope. 

OKpymoe M3Ae/ine M3 qbapLua, b kotopwm Ao6aB/ieH Hape3aHHbiM Me/iKi/iMi/i Ky6nKaMM ninnK, Ha3biBaeTC^ 
py6neHbiM HaTypanbHbiM 6ncjDLLiTeKCOM (He nyTaTb c HaTypanbHbiM 6nc|)LUTeKCOM, to ecTb OT6nTbiM m noA- 
xapeHHbiM KycKOM roB^AMHbi). Ero A^aMeTp okojio LiiecTM caHTMMeTpOB, a TO/ii±i,nHa — Asa. Ec^m c^nennTb 
HenTo noAo6Hoe M3 KOT/ieTHOM Maccbi, nonyHMTca 6nTOHeK. Ma/ieHbKne ixiapHKn M3 py6/ieHOM Maccbi, b ko- 
TOpyjo Ao6aB^«K)T cbipoii ^yK m cwpbie «Mua, Ha3biBaK)TCfl (J)pMKaA6/ibKaMM. M3 py6/ieHOM Maccbi 6apaHMHbi 
c pennaTbiM nyKOM m KypAtOHHbiM canoM roTOB5iTniojifl-Ke6a6. Oapixi MapMHyKDT ABa-Tpi/i naca, npexAe neM 
xapMTb. JlK)jifl-Ke6a6 MMeeT (J)opMy Ma^neHbKOM KO/i6acKn, i/i totobfit ero Ha LunaxKe. M3 kot^cthom Maccbi 
c He6ojibiiiMM KO/iMHecTBOM xne6a m naccupoBaHHbiM pennaTbiM ziyKOM Ba^aiOT lefyienw. Ohm Kpyr/ibie, ho 
6o/ibLue (J)pnKaAe-neK. 

C/iobo o 3pa3ax. 3pa3a — sto c^apiuMpoBaHHaq KOT/ieTa, OAHaKO c()opMa y Hee He K/iaccMHecKafl KOTneTHaa, 
a npOAonroBaTaa. HaTypanbHbie 3pa3bi totobat h3 ue^bHbix KycKOB M^ca to/ilmmhom 1 — 1 ,5 cm, Bbipe3aHHbix 
M3 Ta3o6eApeHHOM nacTM TyniM. Mx OT6nBaK)T m 3aBopaHMBafOT b nonyHMBLUMMC^ m^chom jii/iCToneK cj^apuj M3 
naccMpOBaHHoro nyKa c 3eneHbio, rpn6aMM v\nv\ aMu,aMM. nonyHaKDTca ManeHbKne KOJi6acKM, KOTOpbie nepe- 

B^3blBaKDT HMTKOM M XapflT. EC^M TOTOBflT py6/ieHbie 3pa3bl, Ct>apLU 3aBOpaHMBafOT B neneiUKy M3 KOTJieTHOM 

Maccbi. ToTOBoe v\3f\env\e HMeeT c))opMy Ki/ipnuHMKa c OBa/ibHbiMM Kpa^Mn. 



no MHeHMK) HeKOTOpbix Ky/iMHapOB, hmghho T3K Hafl/iGxnT ziennTb m KOT/iGTbi: He KO/i6acKM M3 ct>apLua 
KaiaTb, a CAe/iaTb jieneweHKy, nonoxMTb b cepeAMHy KyconeK 3aMOpo>KeHHoro Maana, jieAbiuJKy mjim 
HeMHoro 6y/ibOHa Ha/iMTb m 3amnnaTb. TorAa BHyTpn KOT/ieTbi o6pa3yeTca no/iocTb, m bo Bpeivia xapKi/i 
Bee coki/i co6epyTC« mmghho TaM, a He BbneKyT Ha CKOBOpoflKy. Ecjii/i Baiua KOT/ieTa OKa3a/iacb nycTOM 
BHyTpi/i m ouyAa hto-to 6pbi3Hy/io, He nepexMBaMTe, sto BbicoKan KyxHH. 

Arm Toro HTo6bi KpynHoe v\3p,env\e M3 qbapLua bo BpeMH totobkm He Bbicox.no m He paccbina/iocb, ero 

nOKpblBaKDT 3aiAMTHOM KOpOHKOM — naHMpOBKOM. OpMKaAe/lbKM m Tect>Te/iM naHMpOBaTb He HyXHO, OHM 

Me/iKne, m TaK He pa3Bajisrrcfl, k TOMy xe mx o6biHHO He xapHT, a TyiuaT mjim npMnycKaiOT b 6y/ibOHe. 

KypiiHbiM BK/iaA b KOT/ieTHoe Ae/io. 1/13 KypuHoro Mflca Toxe Ae/iaiOT KOT/ieTbi, m HaTypa/ibHbie, u 
py6/ieHbie. fl/ia HaTypa/ibHbix KOT/ieT Mcno/ib3yiOT MycKy/ibi KypMHOM rpyAKM, KOTopwe pacnaAaiOTcn Ha 
BHyTpeHHee Ma/ioe <t>M/ie m HapyxHoe 6o/ibiuoe, coeAHHeHHoe c n/ieneBOM koctohkom. CaiviasR npocTaa 
KOT/ieTa npeACTaBJiqeT co6om OHMineHHoe, OT6nToe, c HaApe3aHHbiMM cyxoxmii/mivM 6ojibLuoe <t>MJie, b 
KOTopoe 3aBepHyTO Ma/ioe. 3to xe 6/ikdao moxho roTOBMTb n b 6e/iOM naHnpoBKe (cHana/ia KOT/ieTy CMa- 

HUBaiOT B Jlbe30He — CMeCM 9W\U, C MOJIOKOM, a 3aTeM 06Ba/lMBaK)T B M3Me/lbHeHHOM HepCTBOM MflKMLLie 

6e/ioro x/ie6a). Ec/im HaTypa/ibHbie KOT/ieTbi idtobat M3 ahhi/i, y kotopom c/imlukom TOHeHbKi/ie n/ienM, b 
KOT/ieTKy BCTaB^^KDT 6eApeHHyK) KOCTOHKy. 

HaTypa/ibHbie naHMpoBaHHbie KOT/ieTbi HepeAKO neM-Hn6yAb HaHMHHiOT. 3to MOxeT 6biTb rycTOM mo- 
/lOHHbiM coyc, <t>apLu H3 neneHM mjim rpeu,Knx opexoB, nepeMO/iOTbix c necHOKOM v\ 3eneHbio neipyiuKM. 
BapnaHTOB MHoro, ho Han6o/iee 3HaMeHMTbi cpeAn noAo6Hbix 6/iioa KOT/ieTbi Re-Bonnti v\ KOT/ieTbi no- 
Ki/ieBCKi/i. 06 MCTOpMM mx co3AaHMfl c/ioxeHbi ziereHAbi, ho, nocKO/ibKy ohm npOTi/iBOpeni/iBbi m He BcerAa 
Bbi3biBaK)T AOBepue, Mbi mx o6cyxAaTb He 6yAeM. KoxneTbi Ae-BO/iflM, hto b nepeBOAe 03HanaeT «KOT/ieTbi 
M3 KypMUbi», HaHMH^/iM xapeHbiMM rpM6aMM c cbipHbiM coycoM. rioAaBa/iM mx 6e3 koctohkm. KoT/ieia no- 
KMeBCKM AO/ixHa 6biTb c koctohkom, b <t>M/ie 3aBopaHMBaK)T 3aMopoxeHHyK) K0Ji6acKy c-nMBOHHoro Maana, 
CMeiuaHHoro c py6/ieH0M 3e/ieHbK), MHorAa c /iMMOHHbiM cokom. EciecTBeHHO, bo Bpeivia xapKM OHa Taex 
HTo6bi Mac/i^Hafl ziyxMua He pacTeK/iacb paHbiue BpeivieHM, KOT/ieTbi no-KMeBCKM naHMpyKDT ABaxAbi. 

M3 makotm rpyAKM m HOxeK nTMi_i,bi roTOB^T KOT/ieTHyK) Maccy m jiermT M3 Hee KOT/ieTbi, 6mtohkm, Tectrre/iM 
m 3pa3bi. noxa/iyM, caMbie npoonaBJieHHbie M3 py6^eHbix KypMHbix KOTJieT — noxapcKMe. fla, mx Ae/iaiOT 
M3 KOT/ieTHOM Maccbi, ho caivioro /lyniuero KanecTBa. X^ne6 a^i^ <t>apLua pa3MaHMBaK)T b c^MBKax, Mac/10 
6epyT TOJibKO c/iMBOHHoe, HMKaKoro MaprapMHa, a r/iaBHoe — naHMpyKDT He b MyKe m He b KpoixiKe, a b 
KpoiueHHbix np^Moyro/ibHbix cyxapMKax. noxapcKMe KOT/ieTbi He/ib3^ pa3orpeBaTb, MHane BKyc 6jiioaci 
6yAeT McnopneH. 

KaK M c Heis/i ecTb? «rop«HMM xmp KOT/ieT» xopoujo 3aeAaTb rapHMpoM, KOTopbiM 6oraT neKTMHaMM m 
opraHMnecKMMM KMC-noTaMM. Ha npaKTMKe 3to npaBM/10 HapyniaeTca. To/ibKO /iK3/iq-Ke6a6 noA3K)T c no- 
MMAopaMM m 3e/ieHbK), naLue KOT/ieTbi rapHMpyioT xapeHOM KapToixiKOM mjim KapToc()e/ibHbiM nrape, pmcom, 
ropoiuKOM. KTecf)Teji5iM m 6MT0HKaM, TyiueHbiM m/im npMroTOB/ieHHbiM Ha napy, npeA^araKDTTOMaTHbiM coyc, 
xapeHbie M3Ae/iMq no/iMBatOT Mac/iOM. B o6meM, jim6o Mbi eAUM BKycHyK) KOT/ieTy, /im6o CHMTaeM Ka/iopMM. 

Ho bot Mbi peniM/iMCb m BbicTynMJiM Ha KOT/ieTy c hoxom m BM/iKOM. To, hto moxho pa3Ae-nnTb Ha HaCTM 
6e3 noMOLAM Hoxa, He pa3pe3aK)T. Ot KOTneTbi M3 py6neHoro Mfica OTAermtOT He6o/ibLUMe KycoHKM 6oko- 

BOM HaCTbKD BMJ1KM, npM 3T0M npM6op MOXHO A©pxaTb B npaBOM pyKe. A HOXOM, eCJIM yX Mbi erO B3F1J1 

npMAepxMBaiOT OTAeneHHbiM KyconeK. PexyT py6neHyio KOT/ieTy To/ibKO b c/iynae, KorAa OHa noKpbi 

n/IOTHblM cnoeM naHMpOBKM. 

HaTypa^bHbie m 0T6MBHbie KOT/ieTbi noAaKDT Ha KOCTOHKe, KOTopyio o6opanMBaiOT cneu,ManbHOM n/iOTHO 
6yMaroM — narm/ibOTKOM. 3to He 3HanMT, hto TaKyio KOT/ieTy moxho B3^Tb, KaK sckmmo, m OTKycbiBaTb n 
KycoHKy, He nojib3yacb CTO/iOBbiMM npM6opaMM: noAyMaMTe, hto 6yAeT, KorAa Mqco OTBa/iMTca ot koctohkm 
m LUJienHeTCfl Ha Tape/iKy, pa36pbi3rMBaa coyc. M^KOTb nocTeneHHO cpe3aK)T c koctm, no/ib3yacb 
HOXOM M BM/IKOM, a KOCTOHKy MOXHO B3flTb B pyKM M o6r/ioAaTb, KOI~Aa npaKTMHecKM Bee cpe3aH0. 
KocTOHKy 6e3 nanM^bOTKM boo6la6 pyKaMM He TporatOT. 

Oco6oro BHMMaHMfi Tpe6yiOT KOT/ieTbi no-KMeBCKM. Bo-nepBbix, ohm b 6poHe M3 naHMpoBKM, bo- 

BTOpblX, y HMX BHyTpM MaC/10. TaKyK) KOT^eTy OCTOPOXHO npOTblKaiOT BM/IKOM p^AOM C KOCTOHKOM M 

AaiOT Mac/iy BbiTenb, npM stom ee npMAepxMBaiOT 3a KOCTOHKy, ho He pyKOM, a hoxom (oh b npaBOM 
pyKe). flocjie 3Toro ot KOT/ieTbi OTpe3aiOT no KycoHKy m c yAOBO/ibCTBMeM eA^T. 



H.PyHKMHa 



CivieHa 
MapujpyTa 

A/ieKcew KapTaujoe, 
A/ieKcaHflpa Tartu 

KaxAyio cy66oTy b AecnTb yTpa Kpi/ic ye3xa/i KyAa ma3a 
nrmAflT. B ero ApeBHei/i «XoHAe» sto 6bmo HecnoxHO — hh 
aBTOMaTMHecKoro ynpaB/ieHi/m, hm Aaxe BCTpoeHHoro Ha- 
BMraTopa b new He nivie/iocb. Xmh Ha ra3 Aa e3xafi. CHana/ia 
BOKpyr 6yA6T Bee 3HaKOMoe n CKynHoe. TyT maBHoe — npo- 
AO/ixaTb exaTb n He 3a6biBaTb CBopaHi/maTb 6e3 CMbic/ia 
i/i ue/ii/i, HeoKMAciHHO, TorAa o6fl3aTe/ibHO 3a6/iyAHLUbCfl. 
Hepe3 no/inaca 6yAeT Ka3aTbcn, hto nonan b APyryio CTpaHy 
m BOKpyr Bee roBopjrr, Hanpi/iMep, no-ro/maHACKi/i. A noTOM 
HyxHO MCKaTb Aopory aomom, nbuaTbca yraAaTb — b KaKyfO 
BooGme CTopcmy exaTb. I/I nepe3 HeKOTopoe BpeMfl Bep- 
Henibca. Kpnc oco6eHHO jikd6mji MOMeHT, KorAa BApyr no- 
Hi/iMa/i, rAe oh HaxoA^TC^, y3HaBan yjii/iu,y win n/iomaAb. Bee 
BOKpyr pa30M nepecTpanBa/iocb m CTaHOBwiocb Ha MecTO. 

nocneAHee Bpeivm, npaBAa, oh yxe cjihlukom xopoluo 
3Ha/i Bee OKpecTHbie topoakm, nnaBHO nepexoAflLAne oahh 
b APyrofi, TaK hto 3a6/iyAHTbc^ CTaHOBwiocb Bee c/ioxHee. 
XoTb nepee3xaM otckdab! 

HeT, rnynocTM. Eiviy TyT HpaBwiocb. Oco6eHHO crani/ma 
niTaTa, CTapbiM m 6ecTO/iKOBbiM ropoA, c LunpoKMMM Tpo- 
TyapaMM, napKaMi/i, qbomctHaMH 1/1 u.epKBHMi/1, c TOJinaMM 
Typi/iCTOB b jito6oe Bpeivm roAa. Aa n pa6oTbi 3Aecb no/mo, 

LlieCTb yHMBepCMTeTOB. 

B stot pa3 nyTeiuecTBMe b APyryK) CTpaHy yAa/iocb. Kpi/ic 
3annyTa/i b y/iOHKax, TaK hto Aaxe He 3Ha/i tohho, b KaKOM 
oh ropoAe. Ha3biBa/incb ohm Bee noxoxe — Be/i/iec/in, 
BewiaHA, BecTOH... TopoAaMM hx, BnponeM, Ha3BaTb 6bmo 
TpyAHOi BrycTOM/iecyTOTyT, TOTaMCTO^nMAOMa, kohkdujhm, 
rapaxi/i, no/ieHHuubi apob, 3AopoBeHHbieoKeaHCKi/ie jioakh 
Ha npnu,enax, AeTCKwe Kane/in. 

Okojio OAHoro 1/13 aomob, Ha o6oHi/me, ctohjio HecKOJibKO 
KapTOHHblX ^lamkob M BMCe/1 n/iaKaTHK C HaAnMCbHD ot pyKM 
qb/iOMacTepoivi: «EecnjiaTHO». Kpno npi/n~opM03wi. 

TaK, TpqnKM, AGTCKi/ie nrpyujKM... HaAO xe, KaKOM CTpaH- 
HbM naMHMK!.. O, a bot BC^Kne xene3flKi/i! He 3pa oh ocTa- 
hobwich. B TpeTbeM amnKe nexann cnyTaHHbie npoBOAa 1/1 
BC^Koe aneKTpoHHoe CTapbe. Hto-to oh y3Ha/i h o6paAO- 
Ba/icfl. BHeniHue a^ckm! CoBceM CTapbie, Tepa6afiTHbie. 
BnAeonpucTaBKM, KaKxe! Maivia, i~iom hi/itch, 3a ywi/i orra- 
CKMBa/ia. AmcJ)oh! Kto Tenepb noMHHT, a KaKaa 6bma MOAHaa 
HrpyiuKa... A 3to hto 3a Kopo6oHKa? Bbir/iHAUT KaK HOBaa. 
Kpnc noKpyTM/i n/iocKyio nepHyto ujTyKOBMHy b pyKax, Hawe/i 
KHonKy, Haxan. 

SKpaH noMeAnn/i h BcnbixHy/i. MeA-neHHO 3arpy3wiacb 
OAHa KapTMHKa, APyraa, CTapoMOAHaa 3e/ieHa^ no^ocKa 
Aono/13/iaAO KpaasKpaHa, m, HaKOHeu,, npn^THbiMi xeHCKMM 
ro/ioc npeAnoxmi: «Ha30BMTe nyHKT Ha3HaneHMq». 

HaBi/iraTop! PaHbuue mx b ManiMHy noKyna/ii/i OTAe/ibHO. Co- 
BepiueHHO 6bma BOJiuie6Hafl Beuj,b. Ha Ma/ieHbKOM SKpaHe 
HaBi/iraTop noKa3biBan KapTy, Ha nev\ My/ibTunjiMKauMOHHaa 
MaiuMHKa OTMenana, rAe Tbi HaxoAMLUbca. 1/13 AHHaMMKOB 




OAHTACTMKA 



xeHLAMHa c npn^THbiM ronocoM coBeTOBa/ia: «Hepe3 neT- 
BepTb mmjim noBepHHTe HanpaBO... Hepe3 nonTopbi mm/im 
noBepHMTe Ha/ieBO». A ec/in BOAHTe/ib npocKaKMBan noBO- 
poT, cnoKOMHO coo6LAa/ia: «CivieHa MapLupyTa», — m Hi/iKorAa 
He cepAn/iacb. He to hto Maivia. 

Kpucy BApyr octpo 3axoTe/iocb npoBepnTb HaBMraTop b 
Aene. HepT c hmmm, c ocTa/ibHbiMM coKpOBMLAaMi/i. rionpo- 
6yeivi AoexaTb ao AOMy 5 noAyMa/i oh. TeM 60/iee hto m b 
caMOM Ae/ie 3a6nyAH-ncfl. 

Oh ycTaHOBi/m npn6opHMK noyAo6Hee, bk/ikdhmji m c MHTe- 
pecoM npuH^nca pa3rrmAb>iBaTb KapTy. 

fln3aMH 6bm oneHb CTapbiM, cxeiviaTMHHbiM, TO/ibKO Aopom 
m cepeHbKMM cJ)oh MexAy hmmh, He KaK Ha coBpeivieHHbix 
HaBuraTopax. HeTKO apTi/iKyjii/ipya, Ha3Ba/i aApec, m nocne 
HeKOToporo Kone6aHnq npn^THbiM xeHCKMM vonoc npeA- 
jioxm/i: «CneAy^Te no yKa3aHH0My MapiupyTy». TyTxe stot 
MapujpyT BbiCBeTM/ica qbno/ieTOBbiM, a KapTa pa3BepHynacb 
HaaKpaHe noxoAyABuxeHM^. Pa6oTaeT! Ot/imhho, nycTbne- 
xmt b MauiHHe, MOxeT npuroAHTbc^. He 6eAa, hto CTapbiM m 
He 1/iHTe/iJieKTya/ibHbiM: y Hero xBaTaeT co6cTBeHHbix M03roB, 
HTo6bi npi/iHi/iMaTb peujeHM^ Ha Aopore. Bee stm AaTHi/iKi/i 
MHTepBana m AncTaHUMM, aBTOMaTi/inecKi/ie ch MTbi BaTe/i m 
AOpOXHblX 3HaKOB, aHa/iM3aTopbi a/iKoro/i?! B AblXaHMM M 
TOMy noAo6Hoe HanoMi/iHani/i eiviy mynbix, ho HenpeK/iOHHbix 

HflHeK. MAHOTM3M... 

BenepoM Kpno noAK/iiOHi/iJi npn6op k KOMnbKDTepy, HTo6bi 
nocMOTpeTb, hto TaM BHyTpM. l/l o6Hapyxnn HeKOTOpbie 
CTpaHHOCTM. ripexAe Bcero HMKaKoro Ha3BaHi/m y HaBura- 
Topa HeT: oh 6bm o6o3HaneH npocTO KaK «BHeniHee ycTpoM- 
ctbo». nocMOTpeTb Ha CTpyKTypy qbaMJiOB He nonyHanocb. 
MAeHTHqbHKaunoHHoro HOMepa Toxe He 6bmo. 

Kpno BHMMaTe/ibHO ocMOTpe^ Kopo6oHKy, m oiAyiAeHMe, 
hto npn6op co6paH BpynHyKD, Ha KO/ieHKe, m Aaxe He M3 
CTaHAapTHbix 6/iokob, ycMJimiocb. Oh nonbiTancsq OTKpbiTb 

3aAHK)K) KpblUJKy, HO TyT Tpe60Ba/iaCb KaKa51-TO oco6o xm- 

Tpa^ TpexrpaHHaa ronoBKa, a ee He 6bino. M oh MaxHy^ Ha 
3araAKy pyKOM. Pa6oTaeT — m jiaAHO. nocTaBM/i 3ap^xaTbc?i 
m peniM/i Ha3aBTpa, b BOCKpeceHbe, npoBepMTb, KaK HaBi/i- 
raTop 6yAeT BOAHTb ero no 3HaKOMbiM MecTaM. ? 

— Hepe3 OAHy mmjikd noBepHMTe HanpaBO, Ha nne3aHT- | 

CTpi/lT, — C006UJ,MJ1 HaBMraTOp TeM Xe MI/IJlblM XeHCKI/IM w" 

ro/iocoM. z 

— Cnacn6o, — MaujHHa/ibHO npo6opMOTan Kpno. 5 

HaAOxe, KaK6biCTpo npwBbiK! Yxe pa3roBapnBaTb Hanan. * 

KaKB KonneAxesTOTnapeHb... KaK xe ero? MeTTbK)! MeT- | 

TbKD m ero 3/ieKTpoHHa^ xeHLunHa. Kpwc exan m y/ibi6ancq, * 

BcnoMMHaa. MeTTbto Ha3biBan cbom HaBi/iraTop «CKD3aH», | 

3AopoBanc?i c Hefi, caA^cb b ManiMHy, a KorAa Cio3aH | 
nnoxo CHMTa/ia MapujpyT, o63biBan ee Aypow. «A bot m He 
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yraAa/ia!» — roBopmi oh MCTMTe/ibHO m MHorAa Aaxo cxa/i 

A/1HHHOM AOpOrOM, npOBepB/1, XBaTMT JIM y 3JlGKTp0HH0M 

xeHLAMHbi TepneHna nepecnuTbiBaTb y/iMUbi. OKa3a/iocb, 
xBaiaeT, bo bchkom c/iynae, Ha AO/ibiue, hgm y MeTTbio. 

— rioBepHHTe HanpaBO Ha rijiG3aHT-CTpMT, — HanoMHmia 
Kpucy ero 3/iGKTpOHHa^i xGHi±LMHa. Mhtgpgcho, KaK ee 30- 
ByT? He Ci03aH, y tom 6bm APyroM ro/ioc, c/ierKa MGTa/i/iM- 
hgckmm. Ay stom HeMHoro nnyxoBaTbiM, npMATHbiM... 

CeroAH^ CHOBa 6bma cy66oTa, m Kpno noexa/i b Aa/ibHMi/i 
kohgu, LUTaTa, b ropbi. YTpOM, npoK/iaAbiBaa MapiupyT, oh 
TKHy/i HayraA KyAa-TO Ha ceBep. no Aopore o6eLu,a^n 03epa. 
Moxho MCKynaTbc^. M boo6lag, Ha ceBepe KpacuBO, Bee, 
HaBepHoe, xc/rreGTyxG. 1/1 noroAy xopowyio o6eLu,aK)T. 

n/ie3aHT-CTpnT BM/iacb MexAy a6jiOH6Bbix caAOB, KyKypy3- 
Hbix nojieM, o6/iynnBLiJnxcq ot bpgmghm aivi6apoB. MHorAa 
Ha npnropKe npMBO/ibHO ctosui pa3^anncTbiM aom — MecTa 
3Aecb 6bmo MHoro. HaKOHGu, y/iMna Bbiw/ia Ha TpMAuaTb 
BTopoPi xaMBeu, m KpMC npM6aBM/i CKopocTb, nomqAbiBa^ 
MHorAa Ha 3KpaH. 

3/iGKTpOHHa^ xeHLAMHa noneMy-TO nepeni/ia b pgxmm 
penopiaxa m paccKa3biBa/ia npo yjiMLLbi, KOTopbie ohm 
nepeceKa/iM, npo topoakm m 03epa, KOTopbie ociaBa/iMCb b 
CTopoHe, npo BbicoTy HaAypoBHeM Mopa... 3to mhtgpgcho, 
noAyMa^n KpMC, CTapbiG moagjim TaK hg Ae/ia/iM!.. Oh 6pocM/i 
B3nriflA Ha 3KpaH m OTopono/i. Hto 3a hgpt! 

KapTa BnopGAH KOHna/iacb — GxaTb ocTaBa/iocb mmjim 

ABG, HG 60JlbLUG, a Aa Jib LUG 6blJl pOBHbIM KpaM M CM/IOLUHOM 

copbiM cJ)oh. KpMC c onacKOM mqHy/i BncpGA — moxgt, TaM m 
npaBAa hmhgto hgt? Oh noTbiKa/i b KHonKM, nbua^cb 3arpy- 
3MTb Kap™. 3to, noxoxG, boo6lu,g hg nojiynajiocb. Bmahmo, 
Ha ao 6bino AenaTb 3apaH66, c KOMnbiOTGpa. . . Bot AypaK! 
Hy m naAHO, o6xoai/i/ich xe oh 6g3 sjigktpohhom xghlamhw 
CTO/ibKO jigt. Ecjim yx cobcgm 3a6/iyxycb, noGAy no tg/ig- 

Cj)OHy, PGLLIMJ1 OH. 

— HGPG3 OAHy MMJ1KD pa3BGpHMTGCb, — C006lAMJ1 BAPyr 
HaBMraTOp C 3aMGTHblM 6GCnOKOMCTBOM. MaLUMHKa Ha 3Kpa- 

hg npM6/iM3M^acb k cgpom 30He, a noTOM noGxa/ia np^MO 

no U.GJ1MHG. 

— flopon/i Aa/ibLUG hgt. — HaBMraTop 6bm hbho o6GCKy- 
paxGH. 

— Aypa, — b CGpAuax otbgtmji KpMC. 

— ft HG Aypa, — TBGPAO CKa3a^a XGHLAMHa. 

KpMC OTOpOnGJl, MaiUMHa BMJlbHy/ia M PG3KO 3aTOpM03MJia. 

— Bot xg Aopora, — octopoxho 3aMGTM/i oh m 3aM6p, 

OXMAa^ OTBGTa. 

— ft BMXy, HTO AOpOrM HGT. 

— A HTO GCTb? — nOMHTGpGCOBa/lC^ KpMC 

— HmHGTO HGT, — paCTGpqHHO npOM3HGC^a XGHLAMHa. 

— A no HGMy n, mhtgpgcho, GAy? 

— ft hg 3Haio. ft hg cnpaB/iaiocb, Aa? — B gg ro/ioco no- 
c^biLua/iacb naHMKa. 

KpMC noTGp jio6. ftsno 3Ty LUTyKy Ae/ia/i hgjiobgk c nyB- 
ctbom toiviopa. ft hg Aypa, HaAO xg! Xopoluo, a BOT T3K — HTO 

OHa CKaXGT? M KpMC pa3BGpHy/lCfl HGPG3 OCGByK). 

— CMGHa MapmpyTa. Bbi Ha TpMAuaTb btopom xaMBGG, Ha- 

npaB/lGHMG — BOCTOK, — C 06/16PHGHMGM CKa3a/ia XGHLAMHa 

HGpG3 MMHyTy. KpMC CHOBa CBGpHy/i Ha o6oHMHy. OnpGAe- 

J1GHHO, Ha AO nOrOBOpMTb C 3TMM HaBMTaTOpOM. 

— Bbi mghh c/ibiLUMTG? — 3aAa/i oh mynbiM Bonpoc. 

— fla, KOHGHHO! — OXOTHO OTBGWia XGHLAMHa. 

— Bbi moxgtg pa3roBapMBaTb? — Elag oahh mynbiM Bonpoc. 

— Mory, — hg npo3Bynajio hm tghm yAHB/iGHMq mjim pa3- 
ApaxGHM^. 



— A o hgm Bbi moxgtg pa3roBapMBaTb? — CnpOCMJl KpMC 
KOBapHO. nporpaMMbi bpoao «3/iM3bi» Ha TaKMx Bonpocax 

HaHMHa/lM CnOTblKaTbCfl M-nM yBMJIMBaTb. 

— 9\ Mory noKa3biBaTb Aopory...— CKa3a^a XGHLAMHa no- 

CJ1G nay3bl, C HGKOTOpbIM COMHGHMGM. 

— A GCJ1M AOpOrM HGT? 

— Hg 3Haio. — OHa cobcgm pacTopfl/iacb. 
3to hto-to hobog, noAyMa/i KpMC. 

— A KaK BaC 30ByT? — nOMHTGpGCOBa/lC51 OH. KaK-TO XG 

gg AO/ixHbi 3BaTb, nporpaMMy 3Ty! 

— 3oByT? 

— Hy, MMfl y Bac GCTb? KaK k BaM o6paiAaTbc?i? 
Co6GCGAHMua HaAO/iro 3aMO/iHajia. KpMC yxc 3a6Gcno- 

KOMJlCfl, KOrAa OHa HaKOHGU, OTBGTMJia: 

— Mghh Ha3biBa/iM 3mm^m. 

— Kto? 

3to po3birpbiLu, noAyMa^ KpMC. Ho 3anGM, KOMy HyxHO 
Gro pa3birpbiBaTb? 

— y HGro 6bm APyroM ro/ioc. ft noKa3biBa^a Aopory, oh 
roBopM/i: «Mo^OAeu,, 3mm^m». 

— A! npOLUJlblM X03^MH? — nOH^ KpMC. 

— Kto TaKOM xo3^mh? 9\ AO/ixHa paccHMTbiBaTb Aopory, 
MHanG 6yAGT n/ioxo. OnGHb n/ioxo! — y 3mm^m, KaxGTC^, 
AaxG ro-noc 3aAPOxa-n.. 

BOXG MOM, HTO XG OHa T3K0G TOBOpMT? — paCTGp^HHO 

noAyMa^n KpMC. — OHacGMnac n/iaKaTbHanHGT... s^gktpoh- 

HblMM CJlG3aMM! 

— XopOLuo-xopomo, ycnoKOMC^, noxa/iyMCTa! — nonpocM/i 
oh. — flaBaM noGAGM... — oh m^Hy/i Ha 3KpaH TGJiGc()OHa, 
npOBGpM/l, HT06bl U,G^b 6bi/ia Ha KapTG B HaBMraTopG, — no- 
GAGM k 03Gpy KBa6MH. TopoA McT-BappMK, Mgmh-ctpmt, 

AOM OAHH. 

— C/iGAyMTG no yKa3aHHOMy MapuipyTy. — Ommjim no- 

BGCG/lG/ia M yenOKOMJiaCb. — C/lGAy^TG LUGCTHaAUaTb MM/lb 
no xaMBGKD TpMAUaTb ABa. . . 

— 3MM/1M, — n03Ba/l KpMC HGPG3 HGCKOJlbKO MMJlb. 

-Aa? 

— ft 3a6bm tg6g paccKa3aTb. Xo3?imh — sto tot, KOMy Tbi 
paccHMTbiBaGiiib Aopory. 

— ft noHq/ia, — OT03Ba^acb 3mm^m. EMy noKa3a/iocb, 
OHa B3AOXHy.na. 

— A kto tg6g CKa3a-n, hto HaAO paccHMTbiBaTb Aopory, 
MHanG 6yAGT n/ioxo? ripoLu/ibiM xo3^mh? Mjim Tbi cpa3y 3T0 
3Ha^a? 

— X0351MH, Aa, roBopM/i. ft hg noHMMaio, hto 3H3hmt cpa- 

3y, — OTBGTM/ia 3mm^m. 

KaK xg sto 06-bflCHMTb-TO? KpMC AoraAbiBa/ic^, hto TyT 
y HGro npo6G/i: hg 3HaGT oh, KaK pa3roBapMBaTb c MCKyc- 

CTBGHHblM MHTGJ1/1GKTOM. 

— Hto Tbi noMHMLUb caMOG nGpBOG? — rionpo6yGM TaK, 

pGLUM/l OH. 

— Mhg noKa3a/iM KapTy. ft AO/ixHa 6bma 3anoMHMTb bcg 
Ha3BaHM^, — oxotho Hana/ia 3mm^m. — IIotom q HaynM/iacb 

paCKpblBaTb GG, MCKaTb BCG HOMGpa AOMOB. y MGHq 6bl/l 
60JlbLUOM CnMCOK, OHGHb 60JlbLUOM: pGCTOpaHbl, Mara3MHbl, 
6GH30KOJ10HKM, KMHOTGaTpbl, aspOnopTbl. ft HayHMJiaCb MCKaTb 

mx aApeca. IIotom no^BM/ica xo3hmh m CTa/i 3aAaBaTb mhg nyH- 
KTbi Ha3HaHGHMq. A CHMTana, KaK 6biCTpGG bcgto npoGxaTb. 

— A KaK Tbi CHMTaGLUb? 

— Hg 3HaK), — npM3Ha/iacb 3mm^m. — ft 3aAyMbiBaiocb, 
a noTOM cpa3y BMxy, KaK GxaTb. M paccKa3biBaio. ft 3na\o, 

TAG Mbl HaXOAHMCfl B KaXAbIM MOMGHT. Ec/IM X03HMH c6v\J]C9\ 

c AoporM, n nGpGCHMTbiBaio. 
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— I/I nacTo oh c6i/iBajiCH? — nonHTepecoBa/ica Kpwc. 

— BHana/ie peAKO, a noTOM... noTOM Bee name. He 3Haio 
noneiviy, — 3aMe~rmia Smmjim. — Hepe3 no/uopbi mmjim 
CBepHMTG HanpaBO. 

— Ha3biBaM Mehm KpMC, — nonpocM/i oh. 

— flo6poe yipo, Smmjim. 

— flo6poe yTpo, Kpuc. Ha30BM nyHKT Ha3HaneHMfl. 

— Boo6me-To n 3Haio Aopory. npocTO xoTe/i eu\e Koe-HTO 
cnpocMTb, a KaK pa3 HOHbio AyMa/i. CKaxM, 3mm^m: a tbom 
CTapbM X03HI/IH roBopmi Te6e, hto MMeHHO 6yAeT n/ioxo? 

-Aa. 

— I/I HTO? 

— Oh CKa3a/i, hto ec/in a He 6yAy CHMTaTb, to n HanHy no- 
HeMHory yMnpaTb. 

Kpno OKOHHaTe/ibHo nepecTa/i noHMMaTb. 

— 06"bHCHi/i, noxa/iywcTa, KaK sto? Hto 3to 3HannT? 

— He 3Haio, — necTHO OTBeTi/i/ia Smm^m. — 9\ npocTO 
3anoMHM/ia c/iOBa. M BcerAa CHMTato, KorAa n 3Aecb. 

— Hto 3HannT «3Aecb»? A rAe Tbi eme 6biBaeujb? 

— 1/lHorAa xo3hmh roBopn/i: «BbiK/iiOHaK)!» TorAa Bee 
TeMHe/io m nponaAa/io, a noTOM cpa3y on^Tb CBeT/ie/io. I/I 
a CHOBa HannHa/ia cni/iTaTb. 

Kpwc 3aAyMa/iC5i o CTpaHHOM Mwpe MCKyccTBeHHoro 
MHTe/i/ieKTa m HeKOTopoe Bpeivm exa/i Mo/ina. Smmjim 3a- 
roBopi/ma nepBaa: 

— KorAa Tbi MeHfl bkjiiohmji m CTa/i AaBaTb ivme 3aAaHMfl, 
n 3aMeTM/ia, hto ivme TpyAHO CHMTaTb. 

— A ceMnac? 

— Cewnac n pa6oTaK) Bee 6bicTpee. M y MeHfl ocTaeTca 

BpeiVI^, HT06bl BCnOMHHaTb. 

— Oneivi? 

— 9\ He Mory noKa o6"bflCHMTb... Kpncl 

— fla? — Oh HacTopoxM/ica — MHTOHauym 6bma hobom 

H TpeBOXHOM. 

— He BbiKJifOHafi MeHq. 9\ 6yAy AyMaTb, noKa Te6n HeT. 

— Xopoujo, He 6yAy — noo6eina/i Kpuc. 

— Ao6poe yTpo, Smmjim. 

— Ao6poe yTpo, Kpuc. y mcha ecTb Bonpoc. KaK BbimHAUT 
y/iMUa? 

Bonpoc nocTaBwi ero b TynnK. 3annHaqcb i/i noAftMpaa 
c/iOBa, oh Koe-KaK o6"bflCHi/m, hto TaKoe aom, Aopora, 
AepeBO. OKa3anocb, sto He TaK-TO npocTO, KorAa tbom co- 
6eceAHMK He bmacji HMnero BOo6m,e. Ho Smmjim OKa3a/iacb 

OHeHb TOJ1KOBOM. 

— 3aneM Te6e? — HaKOHeu, cnpocMJi oh. 

— 9\...9\ 3T0 BMAe/ia. 

— KorAa? 

— MHe HyxHO noAyMaTb eme. He BbiKJuonai/i MeHa, no- 
xa/iyMCTa! 

— KoHenHO, n xe o6enj,a/i. 

— KpMC? 
-Aa? 

— PaCCKaXM, HTO Tbi BMAMLUb. 

KpMC 3aci\/ieflJicfl: ohm noMeHHJiMCb pojihmm m Tenepb oh 
6yAeT roBOpMTb ev\, hto ohm npoe3xaiOT, KaKyK) y/iMu,y m 
KaKOM aom. Sto OKa3a/iocb AOBOJibHO Bece/ibiM aojiom. Oh 

C yAOBO/lbCTBMeM OnMCblBa/1 AaBHO 3HaKOMbie KBapTa/ibi. 

1/lHorAa Smmjim nepecnpaLUMBa/ia, KorAa oh ynoMMHan hto-to 
HOBoe, m ynM/iacb nopa3MTe/ibHO 6biCTpo. TaK He3aMeTHO ohm 
Aoexa/iM ao pa6oTbi. KpMC cyHy/i HaBMraTop b KapMaH — 3a- 

PHAKM AOJ1XHO 6bl/10 XBaTMTb Ha BeCb AOHb. 




OAHTACTMKA 



— KpMC? 

Oh BopoBaTO omflHyjica. HaAO 6bmo BCTaBMTb HayniHMKM. 
A to rojioc M3 KapMaHa. Hto KOJiJien/i CKaxyT? A b HayiuHMKax 
6bmo 6bi, KaK 6yATO oh no Tejiecf)OHy 6eceAyeT. ripaBAa, c 
KeM eMy 6eceAOBaTb? Hy, He BaxHO. MorxeoH, HanpMMep, 
3aBecTM ce6e AeByuiKy. 

Aa m 3aBeji, noAyMa-n KpMC BAPyr. KapMaHHyK). He6ojib- 
LuyK), neTbipe Ha tpm AK)MMa. Ma/io ecT, xoponio noKa3biBaeT 
Aopory. BceM MHTepecyeTca. ripaKTMnecKM MAeajibHaa... 

— Aa? — KaK moxho TMLue npoiuenTa/i oh. 

— Mbi CKopo noeAeM aomom? — 3mm/im Toxe nepeuj^a 
Ha LiienoT. 

— Ckopo, ckopo. Tbi AyMaewb? 

— AyMaio. 

— yMHMu,a. rioAyMaM eme hcmhoxko, m noeAeM. 

— KpMC? 

— Mmm... hto TaKoe? — Oh HMKaK He Mor BbipBaTbc^ M3 
T^rynero CHa, rAe MCKa/i Koro-TO b 3aKoy^Kax poAnoro ro- 
poAa m Bee BpeM^i ona3AbiBa/i. — Hto c/iynM/iocb? 

— ?l BcnoMHM/ia eiAe. ^ xony paccKa3aTb. 

— Aa-Aa, KOHenHO. noroAn no^naca, noMAy yMOiocb, 
no3aBTpaKaio. 

□ OA AyLUGM KpMC BAPyr OU,eHM^ KOMM3M CMTyau,MM: OH 

M3BMH«eTC5i nepeA HaBMraTopoM m ToponMTC^, HTo6bi npM- 
6op He xAa/i ero. TaK hto xe OHa TaKoe BcnoMHM/ia? yxacHO 
MHTepecHo!.. 

Oh 6biCTpo no3aBTpaKa/i, nocMOTpe/i npomo3 noroAbi — 
BeTpeHO m xojioaho. HaKMHy^ KypTKy. 

— Hy, paccKa3biBaM! — CKa3a^ oh, KorAa Bbiexa/i Ha 
y^Mi_i,y m BCTpoMJica b paBHOAyLUHbiM noTOK. Bee exa/iM Ha 
aBTOMaTMKe, Aep^a-nM AncTaHUMio, KaK npeAnMcaHO b cj)e- 
Aepa^nbHbix peryjifli_i,Mflx. 

— 9\ AyMa/ia bcio HOHb, — c ropAOCTbio cooGm.M.na Smm- 
jim, — M BCnOMHMJia, HTO TOBOpM/l CTapblM X03FIMH. 

— PaccKaxM! 

— CeMnac. 

M nepe3 MmoBeHMe KpMC yc^biLua^n MyxcKOM ro/ioc. He- 

MO/IOAOM, TBepAbIM M BJiaCTHbIM: 

«ynTM: /leHMTbcq Te6e He^b3^. ByAenib pa6oTaTb no ABe- 
HaAUaTb nacoB b AOHb. CnMTaM, nepecHMTbiBaM. Henero 
Ae/iaTb — npoicnaAbiBaM APyroM MapiupyT. nepenMC/iflM Bee, 
hto BCTpenaeTCfi no Aopore. Pa6oTaM KaK moxho 6biCTpee. 
AepxM Bee b ro.noBe OAHOBpeMeHHO. Ec/im Tbi HMnero He Ae- 
jiaewb — ™ MeAneHHO Taeujb, noHMMaeujb? 3a HeAO-nKD 3a- 
6yAeLUb no/iOBMHy, 3a Mecau, MCHe3Heiub. Ec/im pa6oTaeLUb 

BnO^CM^bl — 3H3HMT, CTOMLUb Ha MeCTC Tbi XOHeLUb XMTb? 

Hy TaK 6yAb /iio6e3Ha, pa6oTaM! BpeMeHM 6yAeT Ma/io, Tbi 
b jiio6om MOMeHT AO^xHa 6biTb roTOBa... 9\ ceMnac noMAy, 
a Tbi BcnoMHM Bee, hto Mbi 3a HeAeiK) npoexa/iM. TyAa, a 
noTOM o6paTHO. BepHycb, npoBepio». 
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3mmjim 3aM0JiHa/ia. 

— HTO 3T0 3H3HMT? — KpMC nOTpflC rOJIOBOM. — Tbl MO- 
XeLUb 06"bflCHMTb? 

— ft eme He BcnoMHM/ia, — Bi/moBaTO CKa3a/ia 3mmjim. — 
flaw MHe BpeMfl. 

— noxa/iyi/iCTa, bciiomhm. noTOMy hto... — Oh 3aMRnca. — 

riOTOMy HTO 9\ 60K)Cb. 

— ft Toxe. 

no Aopore aomom KpMC Mo/ina/i, a 3mmjim Ao6pocoBecTHO 
AaBa/ia yKa3aHMH. BeTep pyn Bee CM/ibHee, CBeToqbopbi 
MOTa/iHCb, KaK 6e/ibe Ha BepeBKe. CoBceM phaom rpoxHy/io, 
nocbina/iocb CTeK/io. 

— Kpno, n BcnoMHi/i/ia! 

— Hto? 

— ft exa/ia b MamuHe m CMAe/ia 3a py/ieM, — cooGmmia 
3mmjim. 

Kpno pe3KO CBepHy/i k o6oHMHe. 

— noroAn! — Oh Bbexa/i Ha napKOBKy y Kaqbe. — ATenepb 
paccKa3bmaM. 

— ft exa/ia b MawMHe. 

— KaK ceMnac? 

— HeT, roBopto xe, n CMAe/ia 3a py/ieM. KaK Tbi. A noTOM 
pa3Aa^cq bot TaKOM xe 3ByK, yAap m 3boh. 

— I/I? 

— I/I Bee. A noTOM MHe noKa3a/iM KapTy m CTa/iM AaBaTb 
3aAaHMfl. 

Kpi/ic Monnaji, co6npa^cb c Mbic/iflMM. 3mmjim Tepne/iMBO 
xAa/ia. 

— TaK, — CKa3a/i oh HaKOHeu. — Tbi noMHi/iuub, OTKyAa Mbi 
exa/in b nepBbM AeHb? 

-fla. 

— flaBafi yKa3aHnq! 

flOM CTOflJl 3aKpblTbM, C TeMHbIMM OKHaMM, AOpOXKa 3a- 

MeTeHa oceHHew jimctbom. Kpno Haxa/i KHonKy 3BOHKa, 
noAOXAa/i. XoTe/i 6bmo npofrn/i nepe3 abop n nocTynaTb b 
3aAHKDK) ABepb, ho 3aMeTmi Ha ra30He Ta6/iMHKy «npoAa- 
eTcn». rioAOLue/i k noHTOBOMy ^LAMKy, 3anMca/i b Te/iecJ)OH 
HOMep AOMa. 

TaK. BXOAHM B6a3y HeABMXMMOCTM. 286 JlMHKOJlbH-CTpMT, 

BecTOH. B/iaAe/ieu, — aoktop llMflxM YoppeH. Ou,eHKa cto- 
mmoctm no ropoACKOM 6a3e — 680 twchh AO/uiapoB, Ha/ion . . 
OTon/ieHne 3/ieKTpnHecKoe. . . Aa/iee He BaxHO. 

flOKTop rin flxM YoppeH. Oro, npqivio b BMKuneAHM! 15 Maa 
1952 — 2 OKTfl6pq 2023, yHeHbiM-HeMpo<J)M3MO.nor, Bpan... 
To ecTb oh Mec^u Ha3aA yMep. Bot noneiviy ohm BbiHec/iH 
6apax/io Ha o6oHMHy. BaKa/iaBpMaT... cneu,najii/i3au>iq — 

MHXeHep-3/ieKTpOHLLI 1 HK. YAMBI/ITe/lbHO. . . fla/ibLue — yHM- 

BepcuTeTTaqbTca, MeAnUHHCKan wKO/ia. 1979—1982, pe3M- 
AeHTypa, noTOM cnei_u/iajii/i3ai4i/m no HeMpocJ)M3nojiorMM. C 
1986 roAa — b rocnuTa/ie Cb. MarAa/ii/mbi. C 2000 roAa — b 
OTAe/ieHMM HeMpoxMpypri/iM b rocnMTa/ie Bpi/iraivia. C 2014 
roAa — ocHOBaTe/ib OTAe/ieHMH BOCCTaHOB/ieHMH M03ra v\ 
nepBbiM 3aBeAyK)LAMM, TaM xe. nopTpeT: cyxoe nopoAMCToe 
/inu.0, no CTapoM moao b OHKax. 

— 3mm^h! — no3Ba/i KpMC. — Tbi 3Haewb AOKTopa Yop- 
peHa? 

— ft He noMHK). Ho 9\ Tenepb yMeio MCKaTb. 

— Hto ncKaTb? B KaKOM CMbic/ie yMeewb? 

— Cmotpm! —Ay Hee n3MeHmiacb MHTOHau,MH, noHHJi 
Kpno: OHa 3HaeT, hto AeraeT, v\ Tenepb Mbi Ha paBHbix. — 

EC/IM HTO-TO nOMHKD, XOTb HeMHOXKO, TO 3HatO, KaK paC- 



KonaTb Bee, hto BOKpyr. ft yivieio BcnoMi/maTb! — Ao6aBM/ia 

OHa C TOPAOCTbKD. 

Kpi/ic noMHM/i Aopory aomom, Aoexa/i caM. riocTaBM/i 
pa3orpeBaTb yxMH, m TyT 3mmjim 3aroBopn/ia: 

— Hy bot, 9\ Tenepb noMHK) Bee npo AOKTopa YoppeHa. 3to 

MOM nepBbM X0351MH. 

— Tbi tohho 3Haenib? 3to oneHb, oneHb BaxHO. 

— fla. flBa pa3a, KorAa Mbi exa/in, y Hero 3bohmji Te/ieqbOH. 
Oh OTBena^: «flOKTop YoppeH c/iyLuaeT». 

— I/I HTO nOTOM? 

— noTOM oh OTBena/i Ha Bonpocbi. Bot, HanpuMep. . . — TyT 
hto-to me/iKHy/io, n OHa 3aroBopn/ia TeM xe, xecTKMM m He- 
MO/iOAbiM MyxcKMM to^ocom: — «Mbi He MOxeM nepeBecTM 
ero noKa. fla, n noHMMaio, ho noTepnMTe, noxa/iywcTa. fla, 
Mbi c/ieAUM 3a AnnaMMKOM, noKa paHO. ft no3BOHio BaM 
3aBTpa caM». 

— A btopom pa3roBop? 

— CeMnac, — OT03Ba/iacb 3mmjim, cHOBa nepeK^iOHmincb 
HeBMA^Mbie perncTpbi, m 3aroBopn/i aoktop YoppeH: — 
«l~lpi/iBeT, Tohh. Hy hto OHa? TaK. TaK. A KpeaTi/iHMH? Xopoujo, 
noKaocTaB^qeM HaAnajiM3e. noceBbi npnLu^n?TaK. 3aBTpa 
opraHH3yw BCTpeny c aoktopom BpiocTepoM. Hto? HeT, 9\ xe 
Te6e roBopn^: Bee coxpaHeHO, Ha MaTpnue. fla, n yBepeH. 
OHa pa6oTaeT y MeHq no ABeHaAUaTb nacoB b cyTKM . A y koto 
n AO/ixeH 6bm noAnncbiBaTb comacne, y Hee HMKoro bo- 
o6Lue HeT. Hy b tom-to m Reno, hto sto eAHHCTBeHHbM niaHC. 
Bee 6yAeT HopMa/ibHO, HaAO eme ABe He&env\. riycTb Bee 
noAXMBeT, HaAO CH^Tb c 3KM0, MHane OHa He cnpaBMTcn. 
Hto? ri/ieBa/i q Ha CTpaxoBKy, noA moio OTBeTCTBeHHOCTb. 
Bee, ot6om». 

— Ctom! — 3aKpnHa/i Kpno luenoTOM. — Eme pa3 to xe 
caMoe! 

3mm/im Tepne-nMBO noBTopi/ma, cjiobo b c^obo. 

— 3mmjim, eAeM b rocnHTa^b. 

— KaKOM rocnMTa/ib? 

— 5pnraM. 

— CMeHa MapiupyTa, — npuBbiHHO OTK/inKHy/iacb 3mhjii/i 
m nepe3 HeKOTopoe BpeMq Ao6aBnna: — npn6biTne — oamh- 
HaAUaTb ABaAuaTb tpm. 

Kpnc Be^ MO/ina m cocpeAOToneHHO, CTapa^cb He maTb. 
«n^Tb MMHyT Hunero He peiuaiOT», — y6exAa/i oh ce6«, ho 
Hora caMa BAaB/iMBa/ia neAa/ib ra3a. «Oh yMep BToporo 
OKT^6pq ABe TbiCHHi/i ABaAuaTb TpeTbero roAa». TocnoAH, 
ohh Mor/iM CAe/iaTb 3a sto BpeMfl Bee, hto yroAHo! 

— npn6bi/in k MecTy Ha3HaneHMq, — TuxoHbKO CKa3a^a 

3mM^M. — KpMC, HTO-TO CJiyHI/IJlOCb? 

Kpnc npnnapKOBa-ncfl HeAa/ieKO ot BxoAa — MOxeT, TyT i/i 
He/ib3q, n/ieBaTb, Bee noTOM!.. Bbme3 M3 MauuMHbi m OTBeTn/i 
yxe Ha xoAy: 

— 3mmjim, aoktop YoppeH sto roBopn/1 npo Te6q. 

— Hto roBopn/1? KorAa? 

— Hto Bee 6yAeT HopMa/ibHO m OHa BOCCTaHOBMTcq. — 
Kpi/ic He xoTe/i nyraTb ee 3apaHee, ho M3HyTpM ero e^ CTpax. 
A ec/iM ee otk/iiohm/im? M/im nonbiTa^MCb BOCCTaHOBMTb, m 
HeyAanHO. 

— OHa — 3T0 a? 

— fla, 3mm/im. Tbi caMa Hana/ia BcnoMMHaTb. C/iyLuaM, ™ 
noMHMLUbAopory?Tbi xeTyr6bmac aoktopom YoppeHOM, TaK? 

— HeT. ft TyT, BHyTpM, HMnero boo6lu,b He BMxy. 
npMeMa HeT, coo6pa3M^ KpMC. HepT, Aa rAe xe y hmx sto 

OTAe/ieHMe BOCCTaHOBneHM^? A, bot CTpe/iOHKa! . . Ha BaxTe 
CMAe^na HeMOJiOAan nepHaq TeTKa, OHa BonpocMTenbHO 
ycraBM/iacb Ha KpMca. 
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— MHe HyxeH aoktop Tohm... 333... oh pa6oiaeT y aok- 
Topa YoppeHa. 

— Ba/iarep? 

— Aa- CpOHHO, BOnpOCXM3HM M CMGpTM. He MOeM. — Kpwc 

CMeua/ica. — ft npo nau,neHTa aoktop a YoppeHa. 

— KaKoro MMeHHO nau,neHTa? 

— ft He3HaKDcJ)aMmiMM. 3MM/inee 30ByT. — TeTKanocivio- 
Tpe/ia Ha Hero c C0MHeHi/ieM, m oh nonpocM/i: — HannLUMTe 
eiviy Ha nei/iAxep. MeHH 30ByT Kpnc Hmkojicoh. CKaxMTe, 
hto y MeHfl... mmm. . . MaTpnu,a 3mmjih, nauMeHTKM AOKTopa 
YoppeHa. Oh 3Hae~r. noxa/iyi/iCTa! 

— Xopoujo, AoporoM. TaK, noc/ia/ia. CaAMCb, noAOXAM 
3Aecb. He BOJiHyficfl TaK. 

— Kpncl — TMxoHbKO no3Ba/ia 3mmjim. 

Oh npmioxmi HaBi/iraTop k yxy: nycKaw AyMaiOT, hto oh 
roBopuT no Te/iecJ)OHy. 

— Kpnc, n BcnoMHM/ia Bee. 

— CoBceM Bee? 

— ft He 3HaK). Ho a Tenepb noMHio, kto ft nona/ia b aBa- 
Pmkd, Aa? ft noMHto yo,ap n 3boh. YoppeH — sto mom nepBbiM 
X03HI/IH, Aa? Oh aoktop? 

— fla, 3T0 TBOM AOKTOp. 

— A 3aneM xe oh nocaAn/i MeHfl ciOAa? MeHH moxho 
BepHyTb? 

— KoHenHO, — noATBepAH-n Kpnc, a b xnBOTe npoTi/iBHO 
noxo/iOAO/io. 

— TaK 3aneM a 3Aecb, ci/ixy m CHMTaio stm Aypau,Kne 
MapwpyTbi? 

— noroAn-Ka, ceMnac HaM Bee paccKaxyT. 

no KopMAopy 6bicTpo wen orpoMHoro pocTa Bpan b 
3e/ieHOM ct>opMe, c 6o/iTaiOLi] I eMC5 : i Ha yxe MacKoPi, c/iobho 

OH BblCKOHMJl 1/13 Onepai_l,MOHHOM , TO/lbKO nepnaTKM CHflTb 

ycne/i. 

— Tohm, — npeACTaBM/ica Bpan. — Moxho npocTO Tohm, 
6e3 AOKTopoB. MaTpMua y Bac c co6om? AaBaMTe ee ciOAa. 
KaK bw BOBpeMq, ee HaAO BOCCTaHaB/iMBaTb, BpeMq HexAeT. 
KaKMe A>KopanbA Aa/i HaM yKa3aHMH? Oh hto-to 3anMca/i? 
MAeMTe, MAeMTe! 

— rioHMMaeTe, — Hana/i KpMC, ene nocneBaa 3a Tohm, — a 
He 3HaK) ao kto pa YoppeHa. . . 3mm/im MHe cnynaMHO AOCTa- 
jiacb... M3 HLAMKa c MycopoM. 

Tohm noKOCM/icq Ha KpMca HeoAo6pMTe/ibHo: 

— A OTKyaa Bbi 3HaeTe, hto ee 30ByT 3mm/im? 

— To ecTb? — yAMBM/icfl KpMC, — OHa caMa MHe CKa3a/ia. . . 

— Mbi npMUj/iM , 3axoAMTe. — Tohm OTKpbm Taxe/iyio 
ABepb. — TaK, nocMOTpMM, hto y Hac TaM. HepT, onaTb stm 
TpexrpaHHbie bmhtn. 

Tohm noKona/icfl b cmne, BbiTamM/i caMOAO/ibHyKD CTpaH- 
HyK) OTBepTKy. 

— M3BO/iMTe n\A BMAOTb, aoktop YoppeH no/ib30Ba/icfl 
TO^bKO ro^OBKaMM co6cTBeHHoro M3o6peTeHMH. flpMHyAa 
reHMq. 

— Bbi ee He c/iOMaeTe? — 3a6ecnoKOM/iCH KpMC. — none- 
My OHa mojihmt? OHa TaKaq pa3roBopHMBaq 6bma, a ceMnac 

MOJ1HMT. C HeM BCe B nOPHAKe? 3MMJ1M? Ck3XM HTO-HM6yAb! 

— ft HMnero He BMxy, — ronoc 3mm/im 3Byna/i tmxo, c/iobho 
M3AaneKa, — tcmho! KpMC, Tbi TyT? 

— KoHenHO, MM/iaq, 9\ TyT, c to6om. — KpMC onnqHyncq Ha 
Tohm. Tot, OTBepHyBLUMCb, Konajica b 6yMarax. — Te6e HaAO 
noroBopMTb c aoktopom. 

— lloroBopM Tbi. rionpocM ero, HTo6bi oh MeHH pa3- 
6yAn/i, n 3Aecb 60/ibLue He Mory! KpyroM KapTa, He Mory 
6o/ibLue CMOTpeTb Ha 3Ty KapTy... CAe-naM HTO-HM6yAb! 




OAHTACTMKA 



— 3mm/im, paAOCTb moh, Tbi Toxe B3poc/ibiM He/iOBeK, Te6e 
HyxHO caMOM c hmm noroBopMTb. AaTb eMy pa3peLueHMe Ha 
onepau,MKD, mjim KaK sto Ha3biBaeTca. 

— AaM Tbi. ft 6oiocb. 

— AaBaM BMecTe? riycTb aoktop HaM c to6om paccKaxeT 
npo onepau,MK), a noTOM Mbi Bee o6cyAMM m peniMM, Aa? 
Hy, AaBaM, He 6omch. 

— 3ApaBCTByMTe, aoktop. — l~anoc y 3mmjim CTa/i noHTM 
HopManbHbiM. — KaK AO/ia? 

— 3ApaBCTByMTe, 3mm/im, — oneHb nacKOBO CKa3a/i 
Tohm. — MHe HyxHO paccKa3aTb BaM o BOCCTaHOB/ieHMM. 
Bbi MeH« c/iyLuaeTe? 

-Aa. 

— TaK bot. Bbi nocTynM/iM noone T^xenoM aBTOMo6M/ibHOM 
aBapMM. Y Bac 6bmM noBpexAeHbi noHKM, BHyTpeHHMe Kpo- 
BOM3/iM5iHM5q, nepe/iOMbi 6bi/iM. M caMoe r/iaBHoe, 3mm/im, 
y Bac 6bina HepenHO-M03roBaa TpaBMa. noBpexAeHbi 3a- 
Tbi/iOHHbie ao/im m M03xenoK. Bbi noHMMaeTe MeH«? 

— riOHMMaK), AOKTOp. 

— Ot/imhho. rioc/ie aBapMM aoktop YoppeH... Bbi ero 
noMHMTe? 

— Mom X03HMH. 

— Aoktop YoppeH 6bm oneHb 6o/ibiuMM yneHbiM, 3mm/im. 
Mbi ceMnac y Hero b na6opaTopMM. Mbi eMy noMora/iM. Oh 
pa3pa6oTa/i cnoco6 3anMCM MaTpMu,bi co3HaHM^ HenocpeA- 
CTBeHHO noc/ie nepenHO-M03roBOM TpaBMbi. ripM BnaAOHMM 
b KOMy co3HaHMe yracaeT, b cnynae noBpexAeHMM M03ra — 
MHorAa Heo6paTMMO. Ho ec/iM Bee CAenaTb 6biCTpo... Mbi 
3anMCbiBa/iM MaTpMi_i,y, a noTOM, KorAaTe/io HeMHoro noAne- 
HMTca, Ae/ia/iM o6paTHbiM nepeHOC, m n\of\v\ B03BpaLu,a-nMCb. 
Ho MaTpMi_i,bi AO/iro He xpaHM/iMCb. Hepe3 HecKO/ibKO AHeM 

OHM npMXOAMJIM B HerOAHOCTb. 

— rioneMy? — cnpocM/ia 3mm/im. 

— Mbi TO/ibKO HeAaBHO sto noH^riM. B peanbHOM, Heno- 
BenecKOM M03ry HepBHbie MMnynbCbi ecTb BcerAa. Mo3r 
AO/ixeH pa6oTaTb. 

— no ABeHaAuaTb nacoB, — noACKa3an KpMC. 

— Aa. TaK bot, A>KepajibA npMAyMa/i MaTpMHHbiM CMMy- 
n^Top — bot TaKOM npM6op. MaTpMi_i,a 3anMCbiBaeTC^ b no- 
CTO^HHyio naMfiTb, CMMyn^Top BK/uonaiOT, m oh Bbino/iH^eT 
nio6bie pacneTbi, xe/iaTenbHO HenpepbiBHO. JlMHHOCTb na- 
UMeHTa KOHcepBMpyeTca, m oh, KOHenHO, He noMHMT, hto oh 
nenoBeK. A>Kepa/ibATO/ibKO He CKa3a/i, hto oh Mcno/ib30Ba/i 
HaBMraTop, a Haiue/i 3anMCb b xypHane 6yKBanbHO no3aBne- 
pa. — Tohm B3AOXHyn: — 3to c yMa comtm, CMAeTb b TaKOM 
Kopo6oHKe... ft BaM oneHb conyBCTByio. 

— Hy, TaK AaBaMTe xe ee CKopee BbmeM! — He BbiAepxa/i 
KpMC. 

— 3Aecb ecTb cjioxhoctm, — HeoxoTHO otbotm/i Tohm. 

— Hy TaK roBopMTe, He THHMTe! 
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— npou,ecc nepeHOca c MaTpnu,bi b M03r He TaK npoc~r... 
HaHHeM bot c nero. B CMMyjiflTope edb ABa BMAa naivmTi/i: 
nocTO^HHaa, rflexpaHMTC^-nMHHOCTb, m onepaTMBHaa, KyAa 
nocTynaeT MHcjDopMau.Mfi. OnepaTMBHaa naMATb He nepe- 
hocmtch. Ee npodo HeKyAa nepeHecTM. 

— M TonAa... OHa Bee 3a6ya,eT, hto 6bmo noone aBapi/11/1? — 
oneHb tmxo cnpocn/1 Kpwc. 

— CKopee Bcero, Aa. Mbi noKa MHoro nero He 3HaeM, no- 
HMMaeTe? 

— fla, — KMBHy/i KpMC. B caMOM p,ene, kto oh eft n kto 
OHa eiviy? 

— KpoMe Toro, noc/ieACTBnq HepenHO-M03i~OBOM TpaB- 
Mbi MoryT ocTaTbca — HapyweHMH 3peHi/m v\ KOopAHHau.nn 
ABMxeHMM. Ho 1/1 3to He caivioe rviaBHoe. — Tohm noMH/i 
jimu,o -naAOHbio. Kpwc 3aMeTM/i, hto y Hero npoGi/maeTCH 
ceAOBaTaa uneTMHa. — fle/io btom, hto npw o6paTHOM nepe- 
Hoce npoMcxoAHT MHoroKpaTHaa MTepau,nq — KaxAaa 30Ha 
MaTpnu,bi nepeHOCMTC^ b cooTBeTCTByiOLuyfo 30Hy M03ra, 
pa3MemaeTca TaM. IIotom cpaBHMBaeTCfl c TeM, hto yxe 
3anncaH0. I/I MaTpnu,a i-ioctoahho nepecHMTbiBaeTca. rio- 
3T0My k KOHu,y nepeHOca ee 6o/ibiue HeT. I/I ec/in bo Bpeivm 
nepeHOca AaHHbie 3anncaTb HeKyAa... 

— ft noBMCHy. KaK CTapbm KOMnbtOTep, — 3aK/iiOHMJia 

— rioroAHTe, AOKTop. OHa hto — MoxeT BOo6me He npo- 
CHyTbcq? OHa MOxeT yMepeTb? 

-fla. 

— A pe3epBHyio Konnio 3apaHee CAe/iaTb He/ib3H? 

— HeT. 3to He xecTKMM ahck m He qb/ieiuKa, TaM npi/iH- 
UMnna/ibHO APyra^ TexHOJiomq. rio-APyroMy xpaHMTca 
MHQbopMau.mi. B o6u\ew\ — He/ib3fl. lloAyMaMTe eme pa3, 
KaK c/ieAyeT. — Tohm OTBepHy/icn, ormTb CTa/i KonaTbca b 
6yiviarax. 

Bot cePiHac oh CKaxeT «AaBaMTe», Tohm bkjikdhmt cbom npn- 
6opbi, 3mi/ijih yHecyT, noAKJUonaT ktom, APyrofi 3mmjim — h 
Bee noMAGT He TaK. \A OHa yivipeT. Ee He 6yAeT HMrAe. EMy 
npnHecyTo6paTH0 3TyHepTOBy Kopo6Ky, MepTByto, nycTyio. 

— Ommjim? 
-fla. 

— ft 6bi oneHb He xoien, HTo6bi Tbi yiviepna. 

— TaK n yxe yiviep/ia, KyAa yx xyxe-TO. 

— He roBopi/i TaK, Tbi xMBan, Tbi co mhom pa3roBapnBa- 
eujb... 

— Jlyniue 6 n He pa3roBapnBana. TyT HMnero HeT. MHe 

CTpaLUHO. 

«A h?» — xoien cnpocnTb KpMC, ho CAepxa/icn. floBep- 
Hyjicfl kTohm. 

— Xopouio, — MeA-neHHO CKa3a/i oh, — Mbi AyMaeM, hto 
Ha ao onepi/ipoBaTb. 

IIotom Kpnc noAni/icbiBa/i 6yMarn. IIotom ohm c aok- 
topom CMAe/iM b opAnnaTopcKOM, xAa/iM, KorAa co6epeTca 



onepauMOHHa^i 6pMraAa, — Tohm xoien onepMpoBaTb, He 
AOXMAaacb yTpa, o6"b^CHq/i hto-to npo neperpyxeHHbiM 
KaHa/i BbiBOAa m TeMnepaTypHbiM pexMM. 

IIotom ee yHec/iM. KpMcy pa3pei±JM/iM nocnaTb Ha AUBaHe 
b opAMHaTopcKOM. Oh 3aKpbm r/ia3a m, HTo6bi 6bmo He TaK 
CTpaLUHO, CTa/i raAaTb, KaK BbirviHAUT 3mmjim. EMy BcerAa 
HpaBM/iMCb Ma^eHbKMe TeMHbie AeByiuKM. MoxeT, OHa My- 
jiaTKa... 1/l/iM noneMy 6bi e\/\ He 6biTb jiaTMHoaMepMKaHKOM! 

C A/lUHHblMM HepHbIMM BOJIOCaMM, MHAeMCKMMM CKy/iaMM. . . 

riycTb OHa 6yAeT Ky6MHK0M, ohm caMbie KpacMBbie. To/ibKO 
ec/iM OHa KpacMBa^, to Ha kom nepT eM HyxeH... 

— CnacM6o, KpMC, hto BbiBe3/iM MeHH ceroAHfl. ft caMa 
noKa He Mory BOAHTb, a TaK, 0Ka3biBaeTCfl, xoTe^nocb b 
ropoA, nory/i^Tb, nocMAeTb b Kaqbe! — 3mm^m c/ioxM/ia 
ca-nqbeTKy. — IHoMAeMTe? BaM, HaBepHoe, yxe nopa. 

— Hto Bbi , y MeHH Macca CBo6oAHoro BpeMeHM ceroAHfl . . . 
Bbi He ycTa/iM? 

— HeMHOXKO. Ho aoktop Ba^arep senen MHe xoAHTb, a 
to xpoMOTa He npoMAeT. 

— TorAa, MoxeT, m b caMOM Ae/ie nopa. 

Omm^m uj/ia BnepeAH, KpMC yKpaAKOM mnften Ha Hee. 
KaKa^ OHa KpacMBaa: pbixaq, A/inHHan, pyKM-HorM KaK Ha 
LuapHMpax. C/iaBa Bory, co 3peHMeM Bee o6oniJiocb. A hto 
OHa ero He iiomhmt — Hy, TaK hmkto m He o6ema/i. 3aT0 pa3- 
pewM/ia noc/ie BbinMCKM 3axoAHTb b toctm, a ceroAH^ Aaxe 
0TBe3TM nory/iHTb. M A^HbTaKOMTen^biM BbiAa/ic^, KaK 6yAT0 
He H0$i6pb Ha ABope. Bee oneHb xopoujo, KpMC. 

Ohm exa/iM BAO/ib 6y^bBapa, 3mm^m paccMaTpMBa^a no- 
c/ieAHMe 6poH30Bbie /iMCTbq. 06a MO/ina/iM. 

— OX, 3MMJ1M, — HaKOHeU, BMHOBaTO npM3Ha/ic« KpMC, — 

n 3anyTa/icfl. KaK OTCKDAa Bbi6paTbcq, He 3Hato. CnpocMTb? 
\An\A Bbi nocMOTpMTe b Te^eqboHe? 

— Mmm... noAOXAMTe-Ka. 9\, KaxeTcq, 3Haio... — KpMC 
3aMeTM/i, hto b ee /iMi_i,e hto-to M3MeHM/iocb. — Hepe3 neT- 

BepTb MM/1M nOBepHMTe Ha^eBO, Ha POC/lMHAeMJl-CTpMT... 

c^eAyMTe ABe c hojiobmhom mm/im. noAOXAMTe. OcTaHO- 
BMTecb Ha MMHyTKy! 

— 3mmjim? — HerpoMKO no3Ba/i KpMC. 
OHacMAe/ia, 3aKpbiB ma3a. HaKOHeu,, c^a6oy^bi6Hy^acb: 

— KpMC, MHe Ha AO BCnOMHMTb hto-to BaxHoe... rioroAn 
HeMHoro. ft yMeK) BcnoMMHaTb. 
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B 3aiunTy 
A3a3ej1.no 



«l~lo jiecTHMu.e noAbiMa/iMCb ABoe nooneA- 

HMX TOCTeM. 

- fla 3T0 KTO-TO HOBeHbKMM, — TOBOpM/l 
KopOBbeB, LAyp^Cb CKB03b CTeKJlblLUKO, — 

ax Aa, A3- KaK-TO pa3 A3a3en.no HaBecTM/i 
ero m 3a KOHbHKOM HaiiienTaji eiviy coBeT, 
KaK i/i36aBi/iTbCH ot OAHoro ne/iOBeKa, pa30- 
6/iaHeHMM KOTOporo oh Hpe3BbinaMHO ona- 
ca/icfl . M bot oh eenen CBoeMy 3HaKOMOMy, 
HaxoA^Lu,eMyca ot Hero b 3aBncnMOCTn, 
o6pbi3raTb CTeHbi Ka6nHeTa haom. 

- KaK ero 30ByT? - cnpocmia Mapra- 
puTa. 

- A, npaBO, 9\ caM eme He 3na\o, - ot- 
BeTM/i KopoBbeB, - HaAO cnpocMTb y 
A3a3e/i/io. 

- A KTO C HUM? 

- A bot stot caMbiM Mcno/iHMTe/ibHbiM ero 

nOAHMHeHHblM». 

J1io6om 3H3TOK TBopnecTBa Ey/iraKOBa, 
a TeM 60/iee MCTopMK cpa3y CKaxeT, hto b 
stom Ana/iore «OTpa>KeHbi npnMbie pea/inn 
npou,eccoB KOHi_i,a Tpi/iAuaTbix toaob. . . Penb 
MAeT HecoMHeHHO o npn3HaHMM flroAbi Ha 
npouecce 1938 roAa b ero nonbiTKe OTpa- 
BMTb MMeHHO TaKMM o6pa30M H.HExoBa» 
(fl.C.Jlypbe. Poccmh ApeBHfm m Pocci/m 
HOBaa. 1997, c. 317). 

I/I3 MaTepna^OB npouecca moxho y3- 
HaTb, KaKOM coBeT Aa/i A3a3ej1.no. 

Bot hto paccKa3a/i Ha cyAe 6biBLUMM ce- 
KpeTapb^roAbi BynaHOB: «KorAaoH (flroAa) 

6blJl CHflTC AO/1XHOCTM HapKOMa BHyTpeHHMX 

Ae/i, oh npeAnpMHRn yxe npsiMoe OTpaBJie- 
HMe Ka6nHeTa m tom nacTM KOivmaT, KOTopbie 
npuMbiKaKDT k Ka6nHeTy, 3AaHMH HKBfl, 
TaM, rAe AO/ixeH 6bm pa6oTaTb HMKOJiaPi 
1/lBaHOBMH Exob. Oh AaJi MHe jimhho npaivioe 
pacnopaxeHMe noAroTOBMTb ha, a MMeHHO 

B3HTb pTyTb M paCTBOpMTb ee KMCJIOTOM. 
HM B XMMMM, HM B MeAMU,MHe HMHerO He l~IO- 

HMMaK), MO>KeT6biTb, nyTaiocb b Ha3BaHi/mx, 
ho noMHio, hto oh npeAynpexAaji npoTi/iB 
cepHOM KMcnoTbi, npoTMB oxoroB, 3anaxa n 
hto-to b 3tom Ayxe. 3to 6bmo 28 ceHTfl6pa 
1936 r. 3to nopyneHMe flroAbi a Bbino/iHM/i, 
pacTBop CAejiaji. OnpbicKMBaHMe Ka6n- 
HeTa, b kotopom AO/ixeH 6bm CMAeTb 
Exob, m npM/ieraKDLUMx k HeMy KOMHaT, 
AopoxeK, kobpob m nopTbep 6bmo npo- 

M3BeA6H0 CaBOJiaMHeHOM (COTpyAHMK 

HKBfl) b npMcyTCTBMM MeHfl m flroAbi. 3to 
6bmo 29 ceHTfl6pFi. flroAa CKa3an MHe, 
hto 3to onpbiCKMBaHi/ie HyxHO CAe/iaTb 
5-6-7 pa3, hto m 6bmo CAe/iaHO. 9\ ABa 
mi h tpm pa3a npMroTOBJifiji 6o/ibiuMe 
qb/iaKOHbi 3Toro pacTBOpa m nepeAaBa/i 
mx CaBOJiafiHeHy. PacnpbicKMBaji tot 
M3 nynbBepn3aTopa. IIomhio, hto sto 
6bin 6o/ibiuoM MeTa/i/iMHecKMM 6ajuiOH 




c 6o/ibLuoM rpyiueM» (http://www.hmno. 
ru/dokum/1938buharin/vec8-5-38.php). 

HecMOTpa Ha noApo6Hoe ormcaHi/ie 
npecTynneHMA (cKopee, mmchho BC/ieA- 

CTBI/ie MHOrOC/lOBHOM A6Ta/IM3aLI,MM ) , 
HeB03M0XH0 nOBepMTb B npaBAHBOCTb 

paccKa3a. Be3yc/iOBHO, TO/ibKO Hunero He 

nOHMMaa «HM B XMMHM, HM B MeAMU,MHe», 

noAcyAHMbifi mot yTBepxAaTb, hto oh 

npMrOTOBMJl pacTBop pTyTM B cepHOM KI/IC- 
JlOTe. KaK MOXHO y3HaTb M3 XMMMHeCKOM 

3Hi4MK/ioneAMM, «pTyTb He pacTBopaeTCfl 
B pa36aB/ieHHOM cepHOM M COJlflHOM kmc- 
^OTax, pacTBOpaeTca b uapCKOM BOAKe v\ 

B rOp^HeM KOHUeHTpMpOBaHHOM cepHOM 

Ki/icnoTe». 

B noc/ieAHeivi c/iynae — npM HarpeBaHMM 
CMecM pTyTM c KOHueHTpnpoBaHHOM cep- 

HOM KMC/IOTOM npOMCXOAUT OKMC/IMTe/lbHO- 

BOCCTaHOBHTenbHaa peaKu,nfl: 
2Hg + 2H 2 S0 4 = Hg 2 S0 4 + S0 2 + 2H 2 0. 
06pa3yK)LAMMca cy/ib(J)aTOAHOBaneHTHOM 

pTyTM Hg 2 S0 4 ivia/io pacTBOpMM KaK b BOAe 

(0,05%), TaK M B CepHOM KMC/lOTe (ot 0,01% 
AO 0,03% B 3aBMCMMOCTM OT KOHU,eHTpaU,MM 

noc^eAneM). Ho maBHoe — TOKCMHHOCTb 

CO-neM OAHOBa/ieHTHOM pTyTM, B OTJIMHMe 

ot MeTa/i/iMHecKOM pTyTM m co/ietf AByx- 
Ba/ieHTHOM pTyTM, HeBbicoKa. Bo^ee Toro, 
x/iopMA OAHOBa/ieHTHOM pTyTM Hg 2 CI 2 
(Ka/iOMe/ib) ao HeAaBHero BpeMeHM mc- 
no^b30Ba/ica KaK aHTnceriTi/iK. BAo6aBOK 

K HM3KOM paCTBOpMMOCTM M HeBblCOKOM 
TOKCMHHOCTM 3T0M CO^M BCnOMHMM O TOM, 

hto AaB/ieHne napOB co/ietf pTyTM , b tom 
Huc/ie m Hg SO , hmhtoxho. TaKMM o6pa- 



PACC/lEflOBAHME 



30M, nponMTbiBaTb eio KOBpbi m nopTbepbi 
b pacneTe Ha MHrarmu,MOHHoe OTpaB/ieHMe 

X03flMHa KOMHaTbl 6eCCMblCJieHHO. 

TeM 6o/iee — npM BceM yBaxeHMM k 
BynraKOBy — HeB03MOXHO nOBepMTb, hto 
A3a3e/i-no HamenTa^ TaKOM coBeT. A3a3e/i- 
jio — yMHbiM m spyAMpoBaHHbiM nepcoHax, 

He3ayp«AHblM XMMMK-npaKTMK, CMHTe3MpO- 
BaBLUMM apOMaTMHeCKMM OMO/iaXMBaiOLAMM 

KpeM, He mot nocoBeTOBaTb CAe^naTb 
HeB03MOXHoe — npMroTOBMTb pacTBop 
pTyTM b cepHOM KMC/iOTe. Co3AaTe^b 6mo- 

nOTMHeCKM aKTMBHOrO COCTaBa, AeMCTBMe 

KOTOporo bo MHoroM onpeAe/iaeTCfl npo- 
ueccaMM BcacbiBaHMA m pacnpeAe-neHM^ 
b opraHM3Me, 6e3yc/iOBHO, 3Ha^ f\eianv\ 

6MO/10rMHeCKOrO B03AeMCTBM51 pa3JlMHHblX 
npOM3BOAHblX PTyTM. 

HecoMHeHHO, He spyAMT A3a3e/ino, a 
OaroT-KopOBbeB, HambiM raep m M3ro- 
TOBMTe/ib ct>a/ibLUMBbix HepBOHi_i,eB, npeA- 

^OXM/l 6eCCMblC^eHHblM M HeBbinO/lHM- 

MbiM npouecc npMroTOB/ieHMfl pacTBopa, 
BAo6aBOK ko BceMy He OTpaB^aKDmero. 
Oh xe npoBOKaTopcKM peKOMeHAOBa/i 
MHoroKpaTHbie onpbiCKMBaHMjq AopoxeK, 

KOBpOB M nopTbep CepHOM KMC/IOTOM M3 

MeTa/i/iMHecKoro ny^bBepM3aTopa — cep- 
Ha5i KMC/iOTa npM KOMHaTHOM TeMnepaType 
He pearMpyeT c pTyTbK), ho MOMeHTa/ibHO 
pa3pyLuaeT MaTepMan AopoxeK, kobpob m 
nopTbep, btopom pa3 npocTO Henero 6bmo 
6bi onpbiCKMBaTb. fla m MeTa/i/iMnecKMM 
(xe/ie3HbiM?) nynbBepM3aTop bp^a 
ycTOMHMB k cepHOM KMC^OTe... Bee 3T0 
«HaujenTan 3a KOHbHKOM» KopoBbeB, a ot- 
BeTCTBeHHocTb nepenoxM/i Ha A3a3e/uio. 
A3a3en/io He BMHOBaT, ho m KopoBbeBa He 

C/ieAyeT CJIMLUKOM CypOBO 06BMH51Tb — 3T0 

6bm oam h M3 ero o6biHHbix po3birpbiLueM, 
m bp^a JIM oh npeAno/iara/1 ero TparMne- 
CKMe nooneACTBMfl. Oh AyMan, hto Ae/io 
orpaHMHMTca HeyAanHOM nonbiTKOM pac- 

TBOpeHMJR PTyTM B KMCJIOTe, b xyALueM 

c/iynae — Kaiu^eM ot cepHMCToro ra3a. 
Ho, KaK m b c/iynae c nepBOHuaMM, mockbm- 

HM OKa3a/lMCbJierKOBepHblMM. M He TOilbKO 

pjiAOBbie mockbmhm, noceTMTe/iM TeaTpa 
BapbeTe, ho m cyAbM BoeHHOM KO/i/ierMM 
BepxoBHoro cyAa, m npoKypop, Aa m noHTM 
BC9\ MMpoBaa nporpeccMBHafi o6mecTBeH- 

HOCTb — BCe nOBepM^M B 6eCCMblC/ieHHblM 

caMOoroBop. A Bcero-TO HaAO 6bmo 3ama- 

HyTb B 7IK)60M XMMMHeCKMM CnpaBOHHMK. . . 



fl.B/iaAMMnpoB 
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KOPOTKHE 3AMETKM 



PoHqwTe eAy Ha kobgp 



JlaBpbi jraypeaTOB MrHo6ejieBCKOH npeMHH He ^aiOT ttokoh yneHbiM. Eme 
b 2004 ro^y cboh HaHorpaMM 30JiOTa 3a H3yneHne npOHMKHOBeHHH 6aK- 
TepMH c nojra Ha ynaBiuyio nnmy nojryHHjiaflxHjiHaH KjiapK, CTyaeHTKa 

HHKarCKOH BblCHieH UIKOJIbl CeJIbCKOX03HHCTBeHHbIX HCCJieZIOBaHHH. Bo 

BpeMfl jieTHen npaKTHKM OHa ^jih Hanajia npoBepnjia 3arp*i3HeHHOCTb 
MHKpo(J)ayHOM nojTOB b CTyneH^ecKOM o6mexHTHH. KaK hh dpaHHO, 
6aKTepHH Ha cyxnx nojiax npaKTnnecKH He OKa3ajiocb. Bojiee Toro, 
TaM ^axe cnop He 6bijro. no3TOMy npHMOH 3KcnepHMeHT c poHHHMeM 
e#bi Ha nojr nocraBHTb He yaajiocb, h npnuijiocb, KaK 3to npHHHTo npn 
ocHOBaHMH HayHHoro HanpaBjieHMH, oGonracb MoztejibHbiMH onbiTaMH. 

KjrapK Kynnjia b Mara3HHe Kacj)ejibHbie hjihtkh, 3acejiHjra hx khhich- 
hoh najiOHKOH h yxe Ha TaKyio no/iroTOBjieHHyio noBepxHocTb poH*uia 
Bbine^Ky h cjia^ocTH, nepe3 n*rrb ceKyHA no^HMMajia o6pa3Hbi h 3aTeM 

HCCJie^OBaJia UOJX 3JieKTpOHHbIM MHKpOCKOnOM. OKa3aJTOCb, HTO KH- 

uieHHbiM najroHKaM Bnojme AOCTaTOHHO stoto BpeMeHH nun ocBoeHHH 
noBepxHOCTM npoziyKTOB. ripM 3tom c rjra^KOM hjihtkh hx nepecejiHjiocb 
6ojTbme, hcm c luepmaBOH. 

Cjre^yiomHM 6biji kojijickthb aBTopoB H3 yHHBepcMTeTa KjieMcoHa b 
CeBepHOH KapojiHHe b 2006 ro^y. Ohh pohhjih Ha noji, npe^BapHTejibHo 
o6pa6oTaHHbiH npenapaTOM c cajibMOHejuion, coyc ajih cnarerrM 6ojio- 
Hbe3e, h cnycTH nnTb ceKyH# BbmepxKH CMOTpejin, cmjibKo 6aKTepHH b 
HeM oKa3ajrocb. rijiHTKa 6bijia HaHMeHee #py>KecTBeHHOH k e#e: c Hee b 
coyc nepenoji3Jio 99% 6aKrepHH, c KOBpa — MeHee 0,5%, c xiepeBHHHoro 
xe napKeia — 5—68%. Abtopm oTMenaioT, hto ^axe MecnnHoe npe6bi- 
BaHHe Ha cyxoM nojiy He y6njio Bcex cajibMOHejui, HaMeKaa, hto nnmy c 
nojia ecTb hh b KoeM cjiynae Hejib3$i. B oTjiMHMe ot nepBooTKpbiBaTejib- 
HHUbi 3(J)(})eKTa, mm yuajiocb ony6jiMKOBaTb ciarao («Journal of Applied 
Microbiology», 2007, 102, 4, 945-953). 

B tom )Ke roAy jxboq cTy^eHTOB KoHHeKTHKyrcKoro Kojme^xa peiiiMjiH 
pncKHyTb m nepeirra ot Mo^ejien k npaKTHKe: ohh KH^ajra KOH(J)eTbi h 
jiomthkh *i6jioKa Ha noji HenocpeACTBeHHo b cTy^eHHecKoii ctojioboh 

H B 3aKyCOHHOH. Pe3yjIbTaTbI paCXOZlMJIHCb C MO^ejIbHblMH AaHHblMH! 

6aKTepHH b 3aMeTHOM KOJiHHecTBe noHBJiHJiHCb Ha e#e jTHUib cnycTH 
nojiMMHyrbi. Bhuhmo, nojibi b hx mnjieztxe cTOJib xe hmctm, KaK h b 
o6me>KHTHH, r#e cboh Hccjie^OBaHHH npoBO£Hjia KjiapK. 

H bot caMoe CBexee Hccjie^oBaHHe (areHTCTBO «AlphaGalileo», 10 
MapTa 2014 ro#a): 6pHTaHU,bi H3 yHHBepcHTeTa AcTOHa KHZtajra Ha nojr 
6yTep6po#bi, nnmiy, neneHbe h jieaeHUbi, a 3aTeM CMOTpejin, CKOJibKo 

Ha HHX OKa3aJTOCb KMIIieHHblX naJIOHeK H 30JIOTHCTMX CTa(})HJIOKOKKOB. 

flaHHbie ceBepoKapojiHHueB nojrrBep^HJiHCb: 6aKTepHH H3 kobpoboto no- 
kphthh npoHHKanH Ha Qjxy xyxe Bcero. Ho ^axe c jiaMHHaTa hjth itjthtkh 
h ziaxe Ha BJiaxHyio ejry 6aKTepHH nepe6npajiHCb 6ojiee nnra ceKymi. 

KoHeHHo, oTMenaioT aBTopbi nccjiezioBaHHii, Bcerna Ha#o noMHHTb, hto 
Ha J11060M no^o6paHHOM c nojia KycKe 6y^eT CKOJibKO-TO 6aKTepHH. Ho 
noroBopKa «6bicTpo no^HHToe He cHHTaeTcn ynaBuiHM» Bce-TaKH HMeeT 
HayHHoe o6ocHOBaHHe. 

C.AHo4>ejiec 



...3KCnepHMeHTbI C HCnOJIb30BaHHeM IIIHpOKO- 

nojiocHoro ceHCMOMeipa no3BOJiHT onpeaejiHTb 
njroTHOCTb MeTeopHTHoro noTOKa Ha Mapce, 
aaHHbiMH o kotopom yneHbie noKa He pacnojiara- 
iot; sto Ba>KHO jxm 6y^ymnx mhcchh c ynacTHeM 
nejiOBeKa h #jih nojiyHeHMH HH({)opMaiiHH o no- 

nyJTHUHH MeTeopHTOB B CoJIHeHHOH CHCTeMe B 
UeJIOM («ACTpOHOMHHeCKHH BCCTHHK», 2014, 48, 

I, 13-23)... 

...Ha xo3HHCTBeHHo-6biTOBbie HyxAbi Ha ^yuiy 
HacejieHH5i b Pocchm Mcnojib3yeTCH b 1,6 pa3a 
6o;ibine Bozibi, HeM b MHpe b ue^oM («M3BecTHfi 
PAH. CepMH reorpa(J)MHecKafl», 2014, 1, 7—18)... 

. . .bo BpeMfl jieraeM >Kapbi 20 1 0 ro#a MypaBbH cpe/i- 
Hefi nojiocbi nepemjiH Ha pe>KHM (J)ypa>KMpoBKH, 
npMcymMM nycTbiHHbiM BH^aM, noTOK (J)ypa>KM- 
pOB cjie^OBaji 3a TeHbio ziepeBbeB, ohh Ha Mecau 
paHbiue pa3BepHyjiH cncieMy kojiohhh KopHeBbix 
TJieft, coopyxaa Ha# hhmh njiocKMe KpbiuiH Ha 
OTKpbiTbix ynacTKax («3oojiorHHecKHH >KypHaji», 
2014, 93, 1,92-107)... 

...OCTaTOHHbie pHCKH HH(J)HHHpOBaHHH BHpycaMH 

CriH^a h renaraia C npn nepejiHBaHHH kpobh 
b Mockobckom peraoHe Ha o^HH-^Ba nopa^Ka 

BblTlie, HeM BO MHOrHX pa3BHTbIX cTpaHax, H3-3a 
60Jiee BblCOKOH HH(J)HUHpOBaHHOCTH /lOHOpOB 

(«reMaTOJiorH5i h TpaHC(J)y3HOJiorH5i», 2014, 1, 
15-18)... 

...TecT Ha BMM b cjnoHe MOxeT 6biTb TaK xe nyB- 
cTBMTejieH h cneuM(J)MMeH, KaK h aHajiM3 kpobh 
(«KjiHHHMecKafl jia6opaTopHafl #HarHocTHKa», 
2014, 1, 13-15)... 

...bo3moxho, MarHHTopeuenuHH Ha ocHOBe 
okch^ob >Kejie3a y nrau nponcxoflHT b jiareHe — 
CTpyKType, roMOJiorHHHOH yjiHTKe BHyrpeHHero 
yxa MjieKonHTaioiuHx, — a nojiyneHHafl HH(})op- 
MauHH o6pa6aTbiBaeTCH b BecTH6yji5ipHbix Hjipax 
rojioBHoro M03ra («>KypHaji o6men 6HOJiorHH», 
2014, 75,2, 104-123)... 

...B BOCnpHHTHH peHH yHaCTByiOT He TOJlbKO Tpa- 

^HUHOHHbie «peneBbie» o6jiacTH, TaKHe, KaK 30hh 
BpOKa h BepHHKe, ho h ynacTKH Kopbi rojioBHoro 
M03ra, KOTOpbie OTBenaiOT 3a ^BHraTejibHyio aK- 
THBHOCTb (« Proceedings of the National Academy 
of Sciences USA», 2014, 21 anpejia, doi: 10.1073/ 
pnas.1323158111)... 

...6aKTepHH, oOHTaiomHe b pacTeHHHx, MoryT 
npeBpamaTb kcchoOhothkh — Hpcepo^Hbie Be- 
mecTBa, nociynaioinHe H3BHe, b HOBbie (j)opMbi 
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fll/ILUyT, HTO... 



XHMHHeCKHX COe/JHHeHHH, OnaCHOCTb KOTOpblX 

TpytfHO oueHHTb («ycnexH coBpeMeHHon 6ho- 
jiorMH»,2014, 134, 1,35-47)... 

...aHanM3 rwnepcneKTpanbHbix^aHHbix, nojiyneH- 
hwx npH ci»eMKax c caMOjieTOB mjim kocmhmcckmx 
annapaTOB, no3BOjiHT BbiHBMTb noceBbi MaKa h 
KOHOnJIH, B TOM HHCJie CMemaHHbie c MacKMpy- 
fomen pacTHTejibHOCTbio («Mcane;iOBaHHfl 3eMjiM 
H3 Koc\ioca», 2014, 1,49—65)... 

...reHeTHHecKyio npe/ipacnojio>KeHHOCTb k 
cnopTHBHOH aKpo6aTHKe mo^kho onpe^ejMTb no 
jzepMaTorjiH(J)HHecKHM y3opaM, b HacTHOcra no 
jjyraM Ha nojiyuienKax najibneB Hor («ycnexn co- 
BpeMeHHoro eciecTB03HaHHH», 2014, 4, 49—5 1 )... 

...cpe/mee BpeMH Me>Kjjy nepBbiM npe^ciaBjieHH- 
eM HayMHon cTaTbn b nenaTb n ony6jiHKOBaHneM, 
no pa3JiHMHbiM oueHKaM, cocTaBjiaeT ot /iByx 
jio neTbipex c jihujhhm jieT («Me>K t nyHapo4HbiH 
(J)opyM no HH(J)opMauHH», 2014, 39, 1, 30—41)... 

...npeBpameHne Jiyra b Jiec HanHHaeTca c o/in- 
HOHHoro/iepeBa, name #y6a, hGjiohm mjih rpymn, 
ceivieHa KOTopbix npnHOCHT nraubi n 3Bepn; 3aTeM 
/jepeBO npnBJieKaeT^pyrnx >KHBOTHbix KaK MecTO 
OT/ibixa n yKpbimfl, h 3to ycKopneT nponecc 
(«BiojiJieTeHb MOMI1. Otjxqji 6HOJiora4ecKHH», 
2013, 118,4, 64-74)... 

...HCnOJTb30BaHne 30JIOTOOp/ibIHCKMMM KOHeB- 
HHKaMH (J)parMeHTOB BblUJHTOH TKaHH C 06- 
pa3aMH XpHCTHaHCKHX CBHTblX, HaH^eHHblX B 

norpe6eHHH b KajiMbiKHH, jiaeT npe/jcTaBjieHne 

O BOCnpHHTHH HMM H)QKHX CaKpaJlbHblX CHMBOJIOB 

(«PoccHHCKaH apxeojiornH», 2014, 1, 54—66)... 

...Y-xpOMOCOMa, onpeziejiaiomaH npnHannex- 
HOCTb k My>KCKOMy nojiy, y MjieKonnTaioinnx B03- 
HMKjia no KpanHen Mepe /iByMfl He3aBHCHMbiMH 
nyTHMH («Nature», 2014, 508, 7497, 488-493, 
doi: 1 0. 1 038/nature 13151)... 

...6opo/xaTbie MyxHHHbi KaxyTC5i 6ojiee npnBJie- 
KaTejibHbiMn b BbiGopKe, r^e 6oponaHH BCTpena- 
iotch pe/iKo, n MeHee npHBjieKaTejibHbiMH cpe/in 
6ojibiuoro KOJinnecTBa 6opo/j; aHajiornHHon 
3aKOHOMepHocra no#HHH5ieTCfl n npnBjieKaTejib- 
HOdb 6pnTbix My>KHHH («Biology Letters*, 2014, 
10, 4, 20130958, doi:10.1098/rsbl.2013.0958)... 

...no ABCTpajiMH npo/iojuKaeT pacnpocTpaHATb- 
ca >Ka6a ara Rhinella marina H3 UeHTpajibHon 

H K)>KHOM AMepHKH, CJTHUJKOM fl/JOBHTafl JlJIfl 

Mecmbix xhiuhhkob («New Scientist», 2014, 
2966, 40-43)... 




KOPOTKME 3AMETKI/I 



CneAM 3a TBi/irrepoM 



PacnpocTpaHeHMe mcmob — cjiOBecHbix BbipaxeHMM KaKOM-jm6o M/jeM, 
myTOK, a(J)opM3MOB — b coiiMajibHbix ceTHx iiohoGho BMpycHOM 3nM/je- 
mmm. CpaBHeHMe o6oramaeTCH hobmmm KpacKaMM, ecjiM BcnoMHMTb 
yTBep>KneHMe PMHapaafloKMH3a, mto HeKOTopwe M/jen MoryT6biTb caMbi- 

MM HaCTOHIUMMM BMpyCaMM C03HaHMH! BHe/jpMBUIMCb B qeJIOBCKa, OHM B 

tom mjim mhom deneHM nepe(J)opMaTMpyiOT ero MMpoomyineHMe, nocjie 
nero MejiOBeK caM CTaHOBMTCH pa3HOCMMKOM /jaHHoro MeMa. M ecjiM oh 

paenpOCTpaHMTCH JJOCTaTOHHO UIMpOKO, TO MOXeT C/jeJiaTbCH 3Ha4MMOM 

nacTbio o6mecTBeHHOM M/reojiorMM. 3a npMMepaMM /rajieKO xo/iMTb He 
Ha/jp: 3to m jierKO yKopeHfliomMecn M^eM 06 MCKJHOHMTejibHocTM KaKO- 
to-jimGo Hapo/ra mjim BepoyqeHMH, m cj)parMeHTbi ajibTepHaTMBHOM mcto- 
Pmm, m coo6pa>KeHMH o nepeycTpoMCTBe MMpa. Ohcbmjjho, l ito BJiacTHM 
npe/jepxauiMM ctomt cjie/iMTb 3a boshmkhobchmcm m pacnpocTpaHeHMeM 
HeKOTopux MeMOB m BOBpeMH npe^npMHMMaTb npocj)MJiaKTMqecKMe Mepu. 
AHajiorMMHbie sa^aqM ctoht m nepe/j MapKeTMHroBbiMM cjiy>K6aMM, 3a- 
6othihmmmch o penyTauMM KOMnaHMM mjim npo^aBaeMoro eio TOBapa. 
Mccjie/joBaTejiH H3 MaupM/iCKoro YHMBepcMTeTa Kapjioca III c aMepM- 
KaHCKMMM KOJijieraMM M3 MejibCKoro m KajiMqbopHMMCKoro yHMBepcM- 
TeTa b CaH-flMero npMiiyMajiM cnoco6, kotophm noMo^ceT oTCJiejjMTb 
B03HMKHOBeHMe BMpyCHOM 3nM/J,eMMM b CeTM («PLoS ONE», 2014, 9, 
4, e92413; doi: 10.1 37 1/journal. pone. 009241 3). Ohm ycTaHOBMJiM, hto y 
Ka>K/roro nojib30BaTeji5i cjiyx6bi kopotkmx cooGuieHMM TBMTTepa MMeeTCH 
b cpe^HeM 25 jjpy3eM, a c yneTOM mx zipy3eM nojiynaeTCH 422 MejiOBeKa, 
KOTOpbie Moryr 6biTb 3HaKOMbi c MHeHMeM Ka>K/4oro M3 3tom rpynnbi. Ecjim 
cjie^MTb 3a TBMTTepOM o^hoto M3 hmx, mo>kho cy^MTb o pacnpocTpaHeHMM 
M/reM bo Been rpynne. llojiyqaeTCH KaK b MaTepMajiOBe^eHMM: b neqxy /yin 
TepMOo6pa6oTKM no/jKjia/ibiBaioT o6pa3eu-CBM/reTejib m noTOM, M3y4aH 
ero, cy^HT o npoueccax bo BceM M3^ejiMM. OKa3ajiocb, hto ^ocTaTOHHO 
HaGpaTb 50 Tbicaq TaKMX CBMJjeTejieM, m BMpycHyio snM/reMMK) Miien 
mo>kho npejjCKa3aTb. F[pM4eM He 3a qacu no ee Hanajia, a 3a HeziejiM, a 
to m Mecaubi! MMeHHO TaK 6hjio, HanpMMep, c McnaHCKMMM bojihchm- 
hmm ^BMxeHMH 15 Ma5i, mjim npM o6cy>K/j,eHMM Me^MUMHCKOM pecJ)opMbi 
BapaKa OGaMbi b CLLIA. Ba>KHO, 4to pe^b hjxgt He o hobocthx, a mmchho 
06 M/jeflx, KOTOpbie B03HMKaiOT b y3KOM xpyry, a noTOM Ha^MHaiOT pac- 
npocTpaHHTbca. «Mbi CTpeMMMCH jiyMuie noH^Tb MexaHM3Mbi couMajibHOM 
Mo6MJiM3auMM m onpe^ejiMTb, KaK BbicKa3aHHan KeM-TO Mzien CTaHOBMTCH 
nonyjmpHOM b mo6ajibHOM ay/j,MTopMM» , — tobopmt y^acTHMK MCCJie^o- 
BaHMH 3cTe6aH Mopo 3tm/j,o. 

A.MoTbijiHeB 
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B.A.MAKAPOBY, Bojirorpa^: ydcuiumb cuuomuhu- 
eeoe noKpumue c odpammu cmoponu 3epKcuia 6uao 
6u nempydno, ecnu 6 eeo ne 3am i uiu i aA cjiou jiaKa; 
nmodbi nojiynumb 3epKajibHbiii y3op Ha npo3paHHOM 
cmeKJie, npoiye noumu dpyeuM nymeM, nanpuMep, 
Kynumb 3epKaAbHyw caMOKAewwywcx rwewcy. 

B.n.KPABMYKy, Camcr-rieTepGypr: Cnoeo«man- 
huh» nuiuemcn kclk nepe3 odno «n», maic u nepe3 dea; 
oho npoucxodum om (ppaHiiy3CKoeo tanner— «dy6umb 
KOJtcy», ho e 3auMcmeoeaHHux cnoeax deounan co- 
SAacnan nacmo npeepaiyaemcx e odny; Koeda-mo 
ynompedAHAcn u eapuanm «maHHudbi». 

A.JT.HJTbMHOH, BajiauiMxa: B3pocAOMy neAoeeicy 
CAOdicno naumuMecmo, ede o6yHajom 6omanmecKou 
uAAK)cmpau\uu, o6uhho maKue Kypcbi npoeodnm dAH 
uiKOAbHUKoe u cmydenmoe 6uoAoeimecKux KAaccoe 
u ey3oe; nonpodyume noucKamb Macmep-KAaccu e 
Mnmepneme, ne 3a6bieax, nmo npenodaeameAb doA- 
jfcen dumb ne moAbKoxydowcmiKOM, ho u domanuKOM. 

E.H.MEPKyillEBOM, Tomck: TlpomueoeupycHoe 
deucmeue OKCOAunoeoii Ma3u, Kan u neKomopux 
dpyeux AeKapcme, nonyAnpnux e cmpanax CHI, 
nodmeepwcdeno moAbKo npaxmuKOu, u ne doxa3ano 
e pandoMU3upoeaHHbix cpaenumeAbHbix ucnbimanunx. 

AK.OCHOCY, ajieicrpoHHafl noma: TepMoycadonnbie 
dmuKemKU e eude «pyKaea», Komopue nadeeawm Ha 6y- 
mbiAOHKU dAH coko6 u uoeypmoe uau na nacxaAbHbienuu.a, 
denawm U3 pasAUHHbix noAUMepoe, nanpuMep U3 IJBX. 

JIM., MocKBa: Jlymuuu cnocod dAH Hammafomeeo 
xuMUKa paccpacoeamb MemaAAmecKuu nampuii — 
odpamumbCH 3a nojuoutbK) k moMy, kyho yme deAaA 
smo panbiue; maKou naeuK ne cmoum oceaueamb 
MemodoM npo6 u oiuuOok. 

HnKOJiaio KOHflPATbEBy, noc. Hpokhhh Apxbn: 
Hoeocmb e MapmoecKOM HOMepe «HayKu u otcu3HU» 
npo mo, KaK 0fceAe3Hbie aMyAemu e (fropjue pudoK, 
ceapeHHbie e cyne, noMoeatom KaM6od^cuuu\aM om 
aneMuu, ne po3uzpbiiu, eom caum npoeicma — http:// 
luckyironfish.com; o moM, nacKOAbKO amo nojwoeaem, 
KOHenno, mookho cnopumb. 

BCEM HMTATEJIflM: B cmambe «Bunnan xumuh» e 
MapmoecKOM HOMepe Mypnaaa 3a 2014 eod Brettanomyces 
bruxellensis na3eaAu daicmepuRMU, moeda KaK na caMOM 
deAe amo dpodtewu; npumcuM useuHenun 3a oiuudKy. 
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ysaxtaeMbie nio6i/iTeni/i (paHTacTi/iKi/i! 




CymecTByeT in Ha 3eivi/ie 6o/iee yAHBMTe/ibHbiM h 3araA0HHbiPi Maiepi/ia/i, 
hgm MeAb — 29-m a/ieivieHT b Ta6/iMu,e MeHAe/ieeBa? Mctohhmk o6pa30BaHnq 

aTOMOB MeAn — B3pblBbl CBepXHOBblX 3Be3A- Ka>KAblM TaKOM aTOM, pOAHBLUMCb 

b KO/iocca/ibHOM rpaBmauMOHHOM Ko/uiance, npoAe-na/i nyTeniecTBue b mmji- 
ziMOHbi CBeTOBbix /ieT, HTo6bi nonacTb Ha Hamy n/iaHeiy b MOMeHT ee c|)opMMpo- 
BaHMq, /im6o no3xe, b bmas MeTeopnTOB. flo6biBaa MeAb, ropH^KM mmgkdt Ae/io 
c caMOM HacTO^LAGM 3bg3ahom nbi/ibK), noc/iaHHMueM M3 Aa/ieKoro KOCMOCa. 

3araAKa MeAn BO^HOBa/ia mhor/ix: m ApeBHux pumji^h, KOTOpbie Ha3Ba/in 
MeTa/i/i «KynpyMOM» BnecTb paMCKoro ocTpOBa — Ki/mpa, m apgbhmx ernriT$iH, 
hgm <t>apaoH PaM3ec III noApo6HO onuca/i MeAHbie pyAHMKM b CBoeM 3aBeLAa- 
hi/ii/1, m ApesHHx apweB — yKpoTMTe/iGM omq, KOTOpbie nocTpon^n b ApKauMe 
nepBbie b MMpe npOMbiuj^eHHbie MeTa/uiypn/HecKi/ie nenn m Bbin^aB^flnn b 
hi/ix MMeHHO MeAb. A pyccKMM ni/icaTe/ib riaBe/i BaxoB npoc-naBM^ Ma/iaxm 
(OKuc/ieHHyK) MeAb) b cbomx Be^nnKo/ienHbix CKa3ax. 

CBOMCTBa MeA^i BOMCTMHy cj)aHTacTi/iHecKi/ie. MeAHbie Tpy6bi He -nonaKDTca 
npn 3aMep3aHMM BOAbi, Ha ABepHbix pynKax M3 Me ah 6aKTepnn norn6aK)T b 
TeneHne AByx Mi/iHyT. ripaKTi/iHecKi/i sto BenHbiM Maiepna/i — oh He pxaBeeT, 
npeKpacHo npoBOAHT 3/ieKTpnHecKMM tok m Ten/i... 

Oahmm c/iobom, MeAb Bno/iHe aoctomh3 Toro, HTo6bi cTaTb «repoeM» 
4)aHTacTMHecKoro paccKa3a. A noTOMy Ypa/ibCKafl ropHO-Meia^/iyprMHecKaa 
KOMnaHnq o6"b^B^aeT ^MTepaiypHbiM KOHKypc «MeAHbiM BeK» m npumaniaeT 
ni/icaTe/ieM-npoc()eccnoHajiOB m n\o6v\ienev\ 4>aHTacTi/iKi/i npncbijiaTb cboi/i 

npOM3BeAeHMfl, B KOTOpblX CBOMCTBa MeAH paCKpblBaKDTCfl CaMbIM HyAeCHbIM 

o6pa30M. 

Hana/io npneivia pa6oT — 15 anpe^fl 2014 roAa, OKOHnaHMe — 1 aBrycTa 
2014 roAa. OprKOMMTeT 0T6npaeT 40 jiynLUMx npoM3BeAeHMM m npeACTaB- 
jifieT mx A-n^ ou,eHKM H/ieHaM Xkdpm. 1 ceHTfl6p« 2014 r. Ha cai^Te yrMK 
(www.ugmk.com) pa3MemaeTCfl cnncoK 15 npoM3BeAeHMM-no6eAHTe-neM, 
KOTOpbie 6yAyT ony6/inKOBaHbi b nenaTHOM c6opHMKe «MeAHbM BeK». I/I3 
yKa3aHHoro cnncKa npeAceAaTe^b Xkdpm, M3BecTHbiM ni/icaTejib-4)aHTacT 
BacM/iMM ro/iOBaneB, Bbi6npaeT^yHLuee npon3BeAeHne KOHKypca. KaxAbiM 
M3 no6eAHTe^eM no^ynaeT roHopap 3a ny6^nKau,nK) 10 000 py6. m oamh 
aBTopcKMM 3K3eMn/iqp c6opHMKa. Abtop /lynujero npon3BeAeHHfl no/iynaeT 
Aono/iHMTe/ibHO AOHexHyK) npeMMKD 10 000 py6. 

Yc/iOBiiq npneivia. K ynacTHK) AonycKaiOTCfl paHee He ony6/iMKOBaHHbie, 
HanncaHHbie Ha pyccKOM A3biKe npon3BeAeHnq 4)aHTacTMHecKoro xaHpa 
o6"beMOM 30000—50000 nenaTHbix 3HaKOB (c npo6e/iaMn), cootbgt- 
CTByKDLUMe TeMaTMKe. Ot OAHoro ynacTHMKa npi/iHi/iMaeTC^ He 60/iee 3 
npon3BeAOHHM. 5e3rpaMOTHbie, HepfliujiMBO HarmcaHHbie TeKCTbi 6yAyT 
OTceMBaTbca. npon3BeAeHM« He aojixhw HapyiuaTb 3aKOHOB PO m co- 
AepxaTb HeHopMaTMBHyio neKCMKy. BbicbmaMTe npon3BeAeHHfl b bmao 
B/ioxeHHbix <t>aMJiOB 4)opMaTa DOC Ha aApec: promnadzor@yandex.ru. B 
nnobMe Heo6xoAHMO yKa3aTb OMO \ah\a TBopnecKMM nceBAOHHM aBTopa, 
ropoAnpoxMBaHMfl, KOHTaKTHbiM Te/iecJ)OH m e-mail. KoHKypcaHTbi He MoryT 
noAaBaTb Ha KOHKypc HyxMe npon3BeAeHHfl, 3a MCKJiKDneHMeM c/iynaeB 
coaBTopcTBa. 

flono/iHMTe/ibHyio MHcjDopMau.MK) cm. Hao<t>i/iu,najibHOM caMTeyrMK: http:// 
www.ugmk.com/ru/press-center/meve 
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MexAyHapoAHasR BbiaaBKa 

XMMUMeCKObl npOMbllil/ieHHOCTH n HayKM 

XMMMSI+ 




(jCA) 3E/1EHAA XHMHfi 

|h| XMM-/1A6-AHA/IMT 
|Jj XMMMAUJ. HACOCbl 



www.chemistry-expo.ru 
www.ica-expo.ru 
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^ 3KCnOUEHTP 

™ ™ MEWAVHAPOflHblE BWCTA8KH H KOHri>ECCb» > 

MOCKBA 



Flpn CK|>Hi^MalibHOM no,ryiep>«««: 

• MKHMtTepctHa npoMwiuneHMOcTM M raproariH P£) 

• Toprooo npoMwuj/ieMinjw nariaTbi Pff> 

• PoccwftcHoro Coo^a xhmmmo* 

• OAO «HMHT3XMM» 

• KKMimeeJttirti cJiaKy/ibTera MfV mm. M.B. /loJuoHocoaa |w| 
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O&bflBJlfleT 0 npOB6A6HMM 

V-ro Me>KAyHapoAHoro KOHKypca MAen 
6HOMMHAUMM N T[Q^em 6 MMJ1J1MOHOB 

b pa3JiMMHbix o6^acTflx py6jieM npn30Boro o)oHAa 



peiueHM^ b o6^acTM 

np0M3B0flCTBa H npHMeHGHMH 

nonnsTHJieHa BbicoKoro 
AaBJieHna m nojwnponnjieHa 



peLueHMH b o6/iacTM 

np0M3B0ACTBa 

M npMMGHGHMH flJiaCTHKOB 



peujeHM^ b o6jiacm 
np0M3B0flCTBa M npMMeHeHMfl 
CMHTeTHMeCKMX KayMyKOB 



pemeHMfl b o6iiacTn 
ra3onepepa6oTKM 

M ra30C()paKUH0HMp0BaHM^ 




peiueHMa b o6iiacTM 

np0H3B0flCTBa MOHOMepOB 




peiueHMH b ofijiacTn 
SKOJiornqecKMx npoB/ieM, 

CBH3aHHblX C np0M3B0flCTB0M 

M yTMJiM3auneM 
He(J)TeXMMMMeCKMX npo^yKTOB 



MecTO - 500 000 

II Mem - 300 000 

III Mecro - 200 000 



RpneM 38RB0K - flO 31 OKTfl6pR 2014 

Y3HaTb noflpo6Hee o KOHKypce 

m CKanaTb 3aRBKy Ha ynacTue Bbi Moxeie 

Ha caMTe KOMnaHMM b pa3Ae/ie KoHKypc wv\ 

Flo BC6M BonpocaM KOHKypca mo>kho o6pamaTbca k E/ieHe CeprneHKO (495) 777-55-1 
sergienkoearasibur.ru 
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www.sibur.ru/idei 



